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Executive Summary

Assembly Bill 970, signed into law in September 6, 2000, required the California Public
Utilities Commission (CPUC) to initiate certain load control and distributed generation
program activities, including financial incentivesto eligible customers. The Self-Generation
Incentive Program (SelfGen Incentive Program) was adopted in concept on March 27, 2001
by the CPUC under Decision 01-03-073. The program provides financial incentives for the
installation of new qualifying electric generation equipment that will meet all or a portion of
the electric needs of a customer’sfacility. Although there is some overlap with the pro-
gram’ s renewabl e technologies, the SelfGen Incentive Program is designed to complement
the California Energy Commission’s (CEC' s) existing Emerging Renewables Buydown
Program. Thisisaccomplished by focusing on the commercial/industrial/agricultural market
sectors and through the inclusion of select self-generation technology using nonrenewable
fuel up to 1,000 kW in generating capacity.!

Under the direction of CPUC Decision 01-03-073, the SelfGen Incentive Program is
administered on aregiona joint-delivery basis through three investor-owned utilities
(Southern California Edison, Pacific Gas & Electric, Southern California Gas Company) and
one non-utility administrator entity, the San Diego Regional Energy Office (SDREO).2
Coordination with the CEC Buydown Program occurs through the Statewide SelfGen
Incentive Program Working Group (hereinafter referred to as Working Group) and through a
separately managed statewide self-generation program compliance database.

ES.1 Program Description

The SelfGen Incentive Program is offered throughout most of the state of California,
specifically within the service areas of Southern California Edison, Pacific Gas & Electric,
Southern California Gas Company, and San Diego Gas & Electric. The Program will
continue to accept applications through December 31, 2004, subject to availability of
Administrator Program Funds. Decision 01-03-073 authorized an annual statewide
allocation of $125 million, including al program administration costs.

1 A subseguent CPUC Ruling increased the allowed maximum system size to 1,500 kW — although the
maximum incentive basis remains capped at 1,000 kW.

2 SDREOQ isthe Program Administrator for San Diego Gas & Electric customers.
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“Self-generation” refers to distributed generation technologies (microturbines, small gas
turbines, wind turbines, photovoltaics, fuel cells and internal combustion engines) installed
on the customer’ s side of the utility meter that provide electricity for a portion or al of that
customer’s electric load. Under the program, financial incentives will be provided to the
targeted distributed generation technologies as summarized in Table ES-1. As shown, these
incentives range between $1.00 and $4.50 per watt depending on the technology involved.

Table ES-1: Summary of SelfGen Program Incentive Levels

Maxim.um M aximum . M aximum
Incentive | |hcentiveasa% | Minimum System Size
Incentive Offered of Eligible System Size | Incentivized Eligible Generation
Category ($/watt) Project Cost (kW) (kW) Technologies
Level 1 $4.50 50% 30 1,000 Photovoltaics
Fuel Cells
Wind Turbines
Level 2 $2.50 40% None 1,000 Fuel Cells’
Level 3 $1.00 30% None 1,000 Microturbines®
m [nternal combustion
engines and small gas
turbines
1 Operating on renewable fuel.
2 Operating on non-renewable fuel.
3 Using sufficient waste heat recovery and meeting reliability criteria.
4 Both utilizing sufficient waste heat recovery and meeting reliability criteria.

PG&E, SCE, and SoCalGas will administer programs in their service territories. Within the
SDG&E service territory, the program is administered (via contractual arrangement) through
the San Diego Regional Energy Office (SDREO).

Initialy, the $100 million statewide annual incentive budget is allocated equally amongst
program Incentive Levels 1, 2, and 3. As needed, the incentive budgets may be reallocated
according to need, with the exception that any Level 1 renewable allocations may not be
transferred to Level 2 or 3 nonrenewable technol ogies without the approval of the CPUC via
an advice letter filing.
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ES.2 Objectives of the First-Year Program Evaluation

Thisfirst year evaluation of the SelfGen Incentive Program is performed to fulfill specific
measurement and evaluation (M& E) requirements identified in CPUC Decision 01-03-073.3
According to the Decision (84.6, pp.37), Program Administrators “are required to perform
program evaluations and load impact studies to verify energy production and system peak
demand reductions.” In addition, after the second (2002) program year, the Program
Administrators “are required to conduct an independent analysis of the relative effectiveness
of the utility and non-utility administrative approaches we adopt today.” Because of the
relatively few first year projects that are currently completed and paid, thisfirst year
assessment is a process evaluation. An in-depth assessment of the program’s peak |oad
impacts on the electric system will be performed following the 2002 program year. This
initial program assessment also does not address any comparative aspects of the utility and
non-utility administrative approaches. This aspect will be addressed immediately following
the second year program evaluation effort.

ES.3 Work Plan Overview

In accordance with the Program Evaluation RFP and Working Group input, RER will
perform the following primary tasks for this multi-year program evaluation effort:

Task 1: Development of the Program Evaluation Plan

Task 2. Statistical Methods Assessment and System Sampling

Task 3:  Participant Characterization

Task 4:  Compile and Summarize SelfGen and Other Incentive Program Participation

Task 5. Determine System Operational Characteristics

Task 6:  Implement On-Site Monitoring, Data Collection, and Field Verification
Inspections

Task 7. Develop Program Recommendations to Improve On-Peak Load Impacts

Task 8:  Program Administrator Impacts and Process Assessment (Utility vs. non-
Utility)

Task 9:  Annua Program Evaluation Reports

Task 10: Other Project Deliverables

The emphasis of thisfirst year process assessment involved the above tasks, with the
exception of Tasks 5, 6, and 8, which will begin during and after the second program year.

ES.4 Program Goals, Rationale, Objectives and Evaluation Criteria

CPUC Decision 01-03-073 presented the rationale and eight goals of the program, aslisted in
Table ES-2. Program evaluation criteria were then developed for meeting each goal and

3 CPUC. Interim Opinion: Implementation of Public Utilities Code Section 399.15(b); Load Control and
Distributed Generation Initiatives, March 27, 2001.
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incorporated into the first year process evaluation work scope. These criteriawere
subsequently adopted in ALJ Gottstein’s April 24, 2002 Ruling of “ Schedule for Evaluation
Reports’ and are presented in Table ES-2.

Table ES-2: Evaluation Criteria of the California Self-Generation Incentive
Program

Goal/Rationale/Objective

Criteriafor Meeting Goal

G1 Encourage the deployment of distributed | C1.A Increased customer awareness of available distributed
generation in California to reduce peak generation technology and incentive programs
electrical demand C1.B Fully subscribed participation in program (i.e., total

installed capacity, number of participants)
C1.C Participants demand for grid power during peak
demand periods is reduced

G2. Give preference to new (incremental) C2.A Development and provision of substantially greater
renewable energy capacity incentive levels (both in terms of $ per watt and

maximum percentage of system cost)
C2.B Provision of fully adeguate lead-times for key
program milestones (i.e., 90 day and 12 month)

G3 Ensure deployment of clean self- C3.A Maximum alocation of combined budget allocations
generation technologies having low and for Level 1 and Level 2 technologies
zero operational emissions C3.B A high percentage of Level 1 and Level 2 projects are

successfully installed with sufficient performance

G4 Use an existing network of service C4.A Demonstration of customer delivery channels for
providers and customers to provide program participation to include distributed generation
access to self-generation technologies service providers and existing utility
quickly commercial/industrial customers networks

G5 Provide access at subsidized costs that C5.A Demonstrate that the combined incentive level
reflect the value to the electricity system subscription, on an overall statewide program basis
as awhole, and not just to individual (i.e., the participant mix of Levels 1, 2, and 3 across
customers service areas), provides an inherent generation value

to the electricity system (avoided generation, capacity,
and T& D support benefits).

G6 Help support continued market C6.A Quantifiable program impact on market development
development of the energy services needs of the energy services industry
industry C6.B Demonstrated consumer education and program

marketing support as needed
C6.C Tracking of energy services industry market activity
and participation in the program

G7 Provide access through existing C7.A Ensurethat program delivery channelsinclude
infrastructure, administered by the communications, marketing, and administration of the
entities (i.e., utilities and SDREO) with program, providing outreach support to small
direct connections to, and the trust of consumers
small consumers

G8 Take advantage of customers heightened | C8. A  Use existing consumer awareness and interact with

awareness of electricity reliability and
cost

other consumer education/marketing support related to
past energy issues to market the program benefits.

ES4
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ES.5 Data Collection

Data were collected from several sources to support the program status, participant
characterization, and process evaluation tasks. The following key data were collected and
used in the first year evaluation:

Program Administrator Tracking Data. The project team reviewed the Program
Administrator tracking data and contacted each Program Administrator to resolve questions
about the data. After reviewing the electronic tracking data provided by each Program
Administrator, the data were standardized to create a detailed statewide tracking database.

Program Administrator Interviews. In-depth interviews were conducted in-person by
senior staff with each Program Administrator and with SDG& E4. Before the interviews,
each Program Administrator received an outline of the interview, along with a checklist of
materials and data that would be required during the interview. There were three to four
representatives for the Program Administrator; these representatives generally included, at
the least, the Program Manager, a marketing specialist, and a database manager. The main
topics covered in the interviews included, program performance, program design, supply
channel and installation issues, application process, barriers to program participation, project
verification and metering, and marketing and consumer education.

Host Customer In-Depth Surveys. A dtratified sample design was developed for host
customers who participated in the SelfGen Incentive Program in 2001.5 An in-depth
telephone survey instrument was designed and administered to 84 host customers. The main
topics covered during the interviews and surveys included program design, business
characterization of the host customer, reasons for installing distributed generation, difficulty
of various stages of project development, and overall satisfaction with the program.

Supply Channel In-Depth Surveys. In-depth telephone surveys and face-to-face
interviews were conducted with 41 suppliers involved in the 2001 SelfGen Incentive
Program. These suppliers generally fell into one of the following categories. 1) third party
applicants, or 2) manufacturers. A sample allocation strategy was devel oped that ensured
that all eligible technologies and administrator service areas were adequately represented.
The major topics covered by the survey included program design, typical project
development process, the effects of the SelfGen Incentive Program on this process, and the
impact of the SelfGen Incentive Program on the supplier’s business.

4 The San Diego Regiona Energy Office (SDREO) is the Program Administrator for customersin the
SDG&E service territory.

5 “Host customer” refersto the end user of the self-generation system. In about one-fourth of the cases, the
host customer also served as the applicant to the program.
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Nonparticipant Telephone Surveys. A stratified random sampling design was
developed for the survey of nonparticipating businesses located in the electric service
territories of PG& E, SDG&E, SCE, and LADWP.6 The nonparticipant sample of 300
completed surveys was stratified by business type and electric service territory. Thetarget
for each stratum was selected based on that stratum’ s proportional share of total estimated
electrical consumption in 2000, and adjusted to reflect the stratum’ s volume of self-
generation activity. The nonparticipant surveys were administered using a CATI (computer-
assisted telephone interview) system. The main topic areas covered by the nonparticipant
survey included awareness of distributed generation and the SelfGen Incentive Program,
experience with distributed generation, and potential interest in distributed generation.

ES.6 Program Status of 2001 Participants

The 2001 SelfGen Incentive Program received 262 requests for funding (in the form of a
Reservation Request Form) in 2001. These requests are referred to as the 2001 projects, and
the host customers and suppliers associated with those projects as the 2001 host customers
and suppliers. The application status of each of these 2001 projects changes regularly. For
this report, the stage and status of these projects were developed using the latest available
data (from March 2002). Further, all of the 2001 projects are categorized into two basic
types: active projects or inactive projects. About 60% of the 2001 projects were still active
as of March, and roughly 57% of the installed capacity of 2001 projects were still active as of
March, accounting for 55,209 kW .8

Table ES-3 summarizes program participation and status of all active administrator
applications on as statewide basis as of March 2002. As shown in the table, there were 157
active projects at that time requesting $60.1 million in incentives, which represents a total
rated generating capacity of 55.2 MW.

Table ES-4, Table ES-5, and Table ES-6 summarize the individual system size, eligible
system cost, and allocated participant/program incentives contribution by technology. Since
most of the incentives are based on installed cost rather than capacity, the mean proportion of
cost provided by the program is very close to the maximum allowable percentage at each
incentive level.

6 LADWP wasthe only municipal utility included in the survey. It was necessary to include LADWPin
order for SoCalGas' service territory to be adequately represented.

7 The estimates of electrical consumption by business type and electric utility service area were obtained from
the CEC’ s reports on California Energy Demand and EPRI’s 1998 Energy Market Profiles (citations below).
(CEC. 1995. Saff Report. California Energy Demand. 1995-2015. Volumesllil-VIl. Sacramento, CA)
(EPRI. 1999. Energy Market Profiles. Volume 3: 1998 Industrial Buildings, Equipment, and Energy Use.
MA-114434-V3. Pdo Alto, CA)

8 Note: These figures differ slightly from those reported in the CPUC’s “ July-December 2001 Status Report
(updated April 24, 2002)" because of the timing of the data used.
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Table ES-3: Summary of Active 2001 Projects

Active Projectsas of March 2002 (for all Administrators)

2001 Reservation Reguest Form Under
I ncentive Review Conditional Reservation Confirmed Reservation Total Active
Budget I ncentives I ncentives I ncentives Incentives
($millions) | projects KW 9 Projects kw 6) Projects kw $ Projects kw ($)

Incentive
Level 1 54.9 5 893 3,388,039 31 5,237 20,588,110 4 906 4,038,867 40 7,036 28,015,016
Incentive
Level 2 255 0 0 0 2 800 2,000,000 2 400 871,180 4 1,200 2,871,180
Incentive
Level 3 38.5 15 3,682 2,049,316 81 35,530 22,731,044 17 7,761 4,439,539 113 46,973 29,219,899
All
Incentive 118.9 20 4,575 5,437,355 114 41,567 45,319,154 23 9,067 9,349,586 157 55,209 60,106,096
Levels

All 2001 applicantsin the Reservation Request Form Under Review and Conditional Reservation categories should have moved on to the confirmed reservation

category by now, or into an inactive category (except for those who received a milestone deadline extension).

ES7
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Table ES-4: Potential Installed Capacities for Active 2001 Projects

System Size (kW)
No. of
Technology/Fuel Projects M ean Min Median M ax
Photovoltaic 40 176 30 87 1,000
Fuel cell,
Renewable Fuel 0
Fuel cell,
Non-Renewable Fuel 4 300 200 200 600
IC engine 82 512 60 400 1,000
Micro and Small
Gas Turbines 31 161 28 100 1,000
Table ES-5: Eligible Cost per Watt of Active 2001 Projects
Eligible Cost per Watt ($/Watt)
No. of
Technology/Fuel Projects Mean Min Median M ax
Photovoltaic 37 $8.88 $5.04 $8.76 $16.27
Fuel cell,
Renewable Fuel 0
Fuel cell,
Non-Renewable Fuel 4 $6.87 $5.74 $6.62 $8.50
IC engine 52 $2.24 $1.20 $2.06 $4.13
Micro and Small
Gas Turbines 19 $3.14 $1.60 $3.16 $5.20
Table ES-6: Participant vs. Program Contribution for Active Projects
Aver age of
Maximum Aver age of Maximum Actual
Allowable Actual allowable I ncentives
I ncentive per I ncentives Per cent of (Percent of
Technology Watt ($/Watt) Eligible Cost Eligible Cost)
Photovoltaic $4.50 $4.13 50% 47%
(N = 40) (N=37)
Fuel Cell (Non-renewable) $2.50 $2.34 40% 34%
(N=4) (N=4)
IC engine $1.00 $0.61 30% 29%
(N = 81) (N =52)
Microturbine $1.00 $0.84 30% 29%
(N = 31) (N = 19)
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ES.7 Characterization of 2001 Participants

Third party applicants, distributed generation equipment manufacturers, and host customers
are the most visible stakeholders in the SelfGen Incentive Program. In this report we refer to
these stakeholders collectively as “the participants.”

Host Customers. At thetime of thisreview, there were 192 unique host customers
involved with the 2001 Program. Figure ES-1 presents the distribution of technologies by
sector for the host customers. Internal combustions engines were most heavily represented
overall. Photovoltaic and internal combustion engine systems were present in every major
sector, and microturbines were present in every sector except agriculture. Fuel cellswere
only present in the commercial and TCU sectors.

Figure ES-1: Distributed Generation Technology by Major Sector for Host
Customers
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Third Party Applicants. Fifty-five different third party applicants accounted for about
three-fourths of the 2001 SelfGen Incentive Program applications. These third party
applicants consist primarily of ESCOs, energy consultants, and contractors. Photovoltaic and
internal combustion engine projects are dominated by a small number of third party
applicants.

Manufacturers. There were 40 manufacturers represented in the 2001 projects. There was
aclear manufacturing leader for each eligible technology. The leading manufacturers of
photovoltaic modules, fuel cells, and microturbines each had at least twice the number of
projects as their closest competitors.
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ES.8 Process Assessment Findings

This section presents the key findings of the first year process assessment of the SelfGen
Incentive Program, organized by topical areas of the assessment.

Effectiveness of Joint Delivery Implementation Approach

There is unanimous agreement among third party applicants, existing Program
Administrators, and other supply channel stakeholders that aregionally based program
administrator implementation approach is more effective than an approach using asingle
centralized statewide program administrator. Local or regional entities with energy
experience, financialy independent of the distributed generation markets, and with strong
ties to a broad spectrum of electric and gas customers are viewed as the strongest candidates
for performing the regional administrator function. Regional administrators are al'so
perceived to be more informed at the local level than statewide administrators and thus better
ableto deal with initial project development issues, project implementation, and program
marketing functions.

Program Operational Efficiency Issues

In-depth interviews were held with host customers, third party applicants, and the four
Program Administrators on key issues relating to the program’ s delivery and operational
efficiency. Highlights of findings from these interviews are presented below.

Familiarity with and clarity of the applicant materials and instructions. Three-
fourths of the interviewed customers found the program application forms and instructions to
be clear. In order to improve this aspect of the program, interviewed applicants and Program
Administrators recommended the following actions to improve the effectiveness of the
application process:

m  Create achecklist of requirements for each stage of the application process,
s Simplify application materials, and
m  Simplify application instructions

Responsiveness of Program Administrators to applicants’ questions. The
overwhelming reaction from program host customersis that the Program Administrators
were both responsive and provided satisfactory answers to program-related questions. Most
of the reported delays in the application process were simply the result of the Program
Administrator’s enforcement of the various program requirements, most notably the
difficulty in submitting and/or obtaining the interconnection agreement from the electric
utility. Thisissue was clearly most prevalent with the Early Stage host customers and with
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projects involving microturbines and photovoltaic systems. Advanced Stage host customers,
indicated that the delays were exclusively the result of either third party ESCO applicants or
service/equipment vendors, and not the Program Administrators.

Adequacy of the SelfGen Incentive Program application 90-day and one-year
requirements. Thetwo major project development milestones that applicants must
achieve to receive their allocated incentive funds according to Program Handbook
requirements are 1) Proof of Project Advancement (PPA), or the 90-day PPA requirements,
and 2) the one-year project completion requirements. Most of the interviewed 2001
applicants had at least begun to address the 90-day PPA requirement, while none of these
applicants had, at the time of the interview, reportedly concluded the one-year project
completion requirement.

Just over half of the Early Stage respondents indicated that the 90-day PPA requirement did
not provide them sufficient time for their project. Host customers with photovoltaic systems,
fuel cells, and internal combustion engines reported the most difficulty with this program
requirement. Third party responses were markedly different, with less than one-fourth of this
respondent group indicating that the 90-day PPA requirement was not sufficient. Third
parties reported microturbine projects as the having the greatest difficulty in meeting the PPA
requirements. With host customers, the most significant reported problems with meeting the
90-day PPA were being able to receive internal approvals thus committing the project funds
and ordering the generating equipment. Third parties reported the most difficulty with
submission of the electrical interconnection application, distantly followed by submittal of air
pollution permits, ordering the generating equipment, and providing project cost detail.

Although thereis clearly much less direct experience with program applicants meeting the
one-year project completion deadline requirements, three-fourths of the interviewed host
customers and over 80% of interviewed third parties reported that this program requirement
provides sufficient time to meet their current project schedules. Host customers with fuel

cell projects and third parties with photovoltaic systems reported the most concern with the
one-year completion deadline. Adequate time for equipment manufacture/shipping and
obtaining financing were mentioned most often by third parties. Host customers, on the other
hand, mentioned internal decision making and obtaining approvals most often — as was the
case with the 90-day PPA requirement.

Program Acceptance and Satisfaction

Program acceptance and satisfaction is reported as high by host customers and only relatively
dlightly lower by third party respondents. Given that the third party respondents often play
the dual role of program applicant and project development prime contractor, their
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expectations of program support functions are likely to be greater than those of host customer
applicants.

Program Awareness

A nonparticipant sample of customers were surveyed to determine awareness levels of
distributed generation opportunities, the CEC’ s Buydown Program, and the SelfGen
Incentive Program. Sixty percent of the nonparticipant respondents said that they were aware
they could generate their own power at their site. When asked to specify their awareness of
self-generation incentive programs, 9% indicated that they were aware of the CEC’s
Emerging Buydown Program and 12% indicated that they were aware of the SelfGen
Incentive Program.®

Surveyed nonparticipants are more apt to learn about the SelfGen Incentive Program from a
utility representative or through a program flyer in their electric bill (e.g., vialOU Program
Administrators marketing activities). Participating host customers appear to learn about the
SelfGen Incentive Program viaathird party distributor or directly from a utility
representative, rather than through Program Administrators’ marketing activities.

Administrator Marketing Efforts

The degree of marketing in the first year of the program varied considerably across the four
Program Administrators. The total administrative dollars alocated to marketing has ranged
from 0.13% to 7.5% of Program Administrator’s reported 2001 expenditures. Some
administrators appear to have placed a greater emphasis on marketing the Program than
others. The Program Administrators use a number of marketing mediumsin their effortsto
fully subscribe the program, including workshops, web site marketing, telemarketing,
targeted marketing, press releases, marketing plans, industry report, account executive
incentive, direct mail, collateral materials, and print and radio advertising.

Effectiveness of Program Design upon Removing Market Barriers

There are anumber of barriers limiting the market for distributed generation and
participation in the SelfGen Incentive Program. The most common of these include the
following competition for available capital, regulatory uncertainty (standby rates, exit fees,
net metering, etc.), lack of available information, lack of informed awareness, electricity and
natural gasis asmall business cost component, lack of consumer interest, implementation

9 Although the CEC program has been in existence two and a half years longer, the higher awareness could be
explained by the target group for this survey of nonparticipants. In particular the target group was oriented
towards commercial/industrial customers that are not the focus of the current Emerging Buydown Program,
which currently has available funding for photovoltaic and small wind systems less than 10 kW.
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difficulty, inadequate lead-times to achieve milestones, and concern about business
disruption.

The SelfGen Incentive Program is designed to address a number of these market barriers
through its program design and associated Program Administrator marketing efforts. It
cannot effectively address barriers such as relatively small electricity costs, potential business
disruptions, or future regulatory uncertainty. The assurance of an upfront incentive will

1) reduce the need for project equity and/or debt and increase the likelihood that capital can
be obtained, and 2) affect consumer interest in distributed generation technology on both the
demand side and through available supply channels. In some instances, the program’s
incentives are critical to the economic viability of the self-generation installations. The
program is generally regarded as effective in promoting self-generation technologies and
creating an incentive for hosts to consider these systems.

In an effort to reduce market barriers, Program Administrators have devel oped supplemental
information to increase awareness of the program and distributed generation technol ogy,
including how to 1) meet the useful waste heat recovery requirements, and 2) streamline the
application process. Implementing additional targeted marketing activities by the Program
Administrators, such as holding program and regulatory/rate information workshops and
account executive meetings with target customers, will further positively affect the impact on
many of these market barriersto distributed generation.

Effectiveness of Program Design Upon Leveraging Market Incentives

The current approach of using an upfront cash incentive is focused on addressing high capital
costs and lack of consumer interest in the self-generation option. The program’ s three-tiered
incentive level structure is designed to encourage the deployment of low or zero emissions
technologies. The program guidelines do not allow other state-level distributed generation
program incentives funds, such as the CEC’s Buydown Program, to be added to the SelfGen
Incentive Program amount for any applicant funded through the program. This requirement
can ensure that projects continue to require a substantial investment by the customer or
system owner.

However, in the case of local, federal, or other private sources of market incentives, these
funds are simply deducted from the eligible system costs in determining the program
incentive. Thisinteractive incentive approach with non state-funded programs increases the
total potential funding received by eligible projects, which may have a positive deployment
impact on distributed generation technologies with higher capital costs or perceived technical
risks (e.g., fuel cells, photovoltaics, and small wind turbines). If such incentive fundingis
available for the lower capital cost (i.e., Level 3) distributed generation technologies, they
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will typically not require these added incentives from other programsin order to be
considered economic by project devel opers/owners.

Although there was no reported free ridership with the Level 1 incentive applicants, it is clear
that medium- and large-scal e photovoltaic eligible project costs have increased over the past
several years since the CEC Emerging Buydown incentives were increased from $3.00 to
$4.50 per watt. Given the rapidly expanding market and availability of State tax creditsto
many system purchasers, the increase in installed costs in these larger systems may well be a
direct result of the increase in available program and other incentives. Reducing the Level 1
incentives for PV dlightly (without reallocating Level 1 Program Incentives budgets) will
have the impact of further leveraging the Program funding for Level 1 renewable
technologies and over time potentially reducing installed system costs. Further analysis of
this potential action should be addressed jointly by the CPUC and the CEC. In addition
Level 2 incentives for nonrenewable fueled Fuel Cells (and Level 1 — Fuel Cells) appear to
be too low to impact the market; although it isnot at all clear whether consumer perception
of other technology risk factors simply outweigh the benefit of the current incentive levels.

If this technology commercialization is the key issue, then increasing the program incentives
for fuel cellswill have little effect on Incentive Level 2 program participation.

ES.9 Administrator Coordination of Participation in Other Incentive
Programs

Information related to participation in other distributed generation incentive programsis
available from several mostly independent sources. These have included SelfGen Incentive
Program application forms, host customer interviews, and supplier interviews; tracking
databases for other programs; and other miscellaneous sources.

After reviewing the available information sources on other programs, it appears that the
statewide compliance database is being used effectively to identify SelfGen Incentive
Program projects that are also supported by the CEC’ s Emerging Buydown Program, or that
might be involved with the SelfGen Incentive Program through multiple administrators.
Review of participation data for other incentive programs suggests that SelfGen Incentive
Program participants typically are satisfying the program requirement to disclose
involvement with other programs affecting end-user first costs.
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ES.10 Recommendations

Thisfirst year process assessment presents two types of recommendations for the Program.
These include recommendations regarding program design issues and process-rel ated
recommendations for Program Administrators to consider and implement in their Statewide
Working Group planning and coordination efforts.

Program Design Recommendations

Given the level of application activity in the first year of the program, the basic structure of
the incentives design appears to be valid and producing desired results. The relatively high
level of applicant turnover (i.e., rejected, withdrawn, and suspended applications) in the first
seven months of the program however may indicate a need for some fine tuning in the
program design and/or applicant filing and implementation processes.’0 Several potential
recommendations to improve the design of the SelfGen Incentive Program were revealed
during the first-year evaluation. The SelfGen Incentive Program offers a one-time cash
incentive in an effort to reduce peak demand on the electric grid. The current approach is
focused on addressing high capital costs and lack of consumer interest in the self-generation
option. In addition, the three-tiered incentive level structure is designed to encourage the
deployment of low or zero emissions generation technologies. The program guidelines do
not allow other state-level distributed generation program incentives funds, such as the
CEC’ s Buydown Program, to be added to the SelfGen Incentive Program amount for any
applicant funded through the program. This requirement can help ensure that the limited
available Program incentives are distributed to the greatest amount of new generation
capacity and that projects continue to require a substantial investment by the customer or
system owner.

However, in the case of local, federal, or other private sources of market incentives, these
funds are simply deducted from the eligible system costs in determining the program
incentive. Thisinteractive incentive approach with non state-funded programs increases the
total potentia funding received by eligible projects, which may have a positive deployment
impact on distributed generation technologies with higher capital costs or perceived technical
risks (e.g., fuel cells, photovoltaics, and small wind turbines). If such incentive fundingis
available for the lower capital cost (i.e., Level 3) distributed generation technologies, they
will typically not require these added incentives from other programs to be considered
economic by project developers/owners. Therefore, it isrecommended that the treatment of
non-state other program incentives for all Level 3 technologies be modified to be identical to
other state-funded programs (i.e., Other local/Federal/Private Program incentives are directly

10 Note that nearly three-fourths of the first-year applications were submitted by Third Parties; leaving about
one —fourth of the applications submitted by the host customer. This suggests that a modified application
submittal requirements may be needed to reduce the turnover — depending upon the level of application
turnover that occurs during the early- and mid-program year 2002.
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deducted from the calculated Self-Gen Incentive). Implementing this revision would
however, complicate, and not simplify the program application materials, thus providing
further potential confusion by host customers and third party applicants.

Given the self-reported level of Incentive Level 3 free ridership!! by third parties and that the
vast mgjority Level 3 incentives were based on eligible system cost,12 the issue of whether
the Level 3 incentive ($/watt and % of eligible cost) should be reduced needs to be addressed
through further study. This assessment should be based upon reported implementation costs,
self -reported project developer investment hurdle rates and by tracking the success of these
first year projects through the second program year. As the self-generation market increases
in size over time, this action will have an impact on the total leveraging of the Program’s
available funds.

Likewise, although there was no reported free ridership with the Level 1 incentive applicants,
it is clear that medium and large scale photovoltaic eligible project costs have increased over
the past severa years since the CEC Emerging Buydown incentives were raised from $3.00
to $4.50 per watt. Given the lack of other reported drivers and arapidly expanding market,
this noted increase in installed costsin the larger photovoltaic systems may well be adirect
result of the increase in available program incentives. Reducing the Level 1 incentives
dlightly may have the longer term impact of further leveraging the program funding for
Level 1 renewable technologies. In addition, Level 2 (and Level 1 —fuel cells) incentives
appear be too low to impact the market, although it is not clear whether consumer perception
of other technology risk factors simply outweigh the benefit of the current incentive levels.

If this technology commercialization/consumer perception is the key issue, then increasing
the program incentives for fuel cells will have little effect on Incentive Level 2 program
participation. Further analysisis required by the CPUC Energy Division to determine the
optimum incentives for the Program, given its stated goals and objectives.

Process Recommendations for the Program Administrator Working Group

Most participants and third parties indicated that the Program Administrators were doing an
excellent job in reviewing and processing their applications to date. However, a number of
process-related improvements were either directly suggested or inferred through stakeholder
input and deserve further consideration in future program planning and implementation
improvement efforts. These process-related recommendations are grouped into three major

11 A freerider is defined as a project participant that would have implemented the same project in the absence
of the program'’ s incentives.

12 According to the Administrator’ s statewide 2001 Program Data, 94% of the active internal combustion
engine applicants and 87% of the active microturbine applicants incentives are based upon eligible system
cost.
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categories:. 1) Program Administrator Tracking Database, 2) Implementation Efficiency, and
3) Program Marketing.

Administrator Program Tracking Database Recommendations

Each Program Administrator has devoted considerable resources to their project tracking
systems. Each tracking system was designed to aid in the administration of the program, and
they all serve that purpose very well. Unlike the Program Administrators, however, outside
evaluators do not have direct day-to-day knowledge of each project. The only project-level
details available to those parties are in the Program Administrator tracking data.

To efficiently track participants on a statewide basis, and to consistently characterize all
projects and participants, it is proposed that the Program Administrators address the
following:

m  Standardize the variables used to report the status and stage of a project,
m Include additional variables in the Program Administrator tracking data, and
m  Provide RER with quarterly updates of the Program Administrator tracking data.

The host customer participants suggested three notable improvements to the overall
application process. These improvements include the following:

m  Creation of a standardized checklist of program requirements for each stage of the
application process,

s Simplify application materials, and

m  Simplify (e.g., easier to understand) application instructions.

Although this may be existing policy for some Program Administrators, it was suggested by
participants that one person in each Program Administrator’s office be assigned to each
applicant astheir “customer service representative” to facilitate addressing all application
process questions and required clarifications.

Although the majority of Early Stage respondents felt that the initial 90-day proof of project
advancement did not provide sufficient time to meet the Program’ s requirements, we do not
recommend that this milestone be extended at thistime. Rather RER recommends that more
direction and guidance be provided to these potential applicants - before they apply to the
program. This objective could be achieved through 1) Program Administrator’ s marketing
materials, 2) the above recommended standardized checklist of program requirements, or

3) through arevised set of criteriathat would consider a submitted application “fully
complete” (i.e., by adding one or more of the requirements for proof of project advancement
to the initial application acceptance process, such as the submittal of the air permit
application and/or the electric interconnection agreement).
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Program Mar keting Recommendations

Several recommendations will help to improve program awareness and increase the number
of informed qualified applicants. These awareness and marketing related recommendations
are summarized below:

m Increase utility account executive/representative involvement with the SelfGen
Incentive Program.

m Improveinterna communication and awareness of the Program within the affected
utility operating departments.

m  Continue to educate third party suppliers viaworkshops on SelfGen Incentive
Program.

m Increase global marketing via direct mail and advertising to increase
nonparticipant awareness of the SelfGen Incentive Program.

= Strengthen marketing messages so that nonparticipants hearing about program will
be more apt to take some action leading to a program application.

The bottom line is that the Program Administrators need to implement marketing activities
that will 1) have an effect on the number of successful applications, and 2) implement
process changes that will ease the overall application and project implementation process.

Future Evaluation Needs

The evaluation of the SelfGen Incentives Program is discussed within Section 2 (Work Plan)
of thisreport. The next major task in this program evaluation will involve the installation of
monitoring equipment (where not previously installed by program applicants for performance
measurement/contract billing purposes) and the collection and analysis of this dataon a
regular basis from those 2001 projects that are now operational. At the end of the 2002
Program Y ear, RER will initiate the peak-load impacts and second year process assessment
of the Program. In addition, during the second quarter of 2003, the Program Administrator
Comparative Assessment Report will be developed and submitted to the CPUC.
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Introduction

Assembly Bill 970 was signed into law September 6, 2000 and required the California Public
Utilities Commission (CPUC) to initiate certain load control and distributed generation
program activities. Thisincluded a provision for making available financial incentivesto
eligible customers. The Self-Generation Incentive Program (SelfGen Incentive Program)
was adopted on March 27, 2001 by the CPUC under Decision 01-03-073. Since June 29,
2001, the program has been available to provide financial incentives for the installation of
new qualifying electric generation equipment that will meet all or a portion of the electric
needs of an eligible customer’s facility. Under the direction of the CPUC Decision, the
SelfGen Incentive Program is administered on aregional joint-delivery basis through three
investor-owned utilities (Southern California Edison, Pacific Gas & Electric, Southern
California Gas Company) and one non-utility administrator entity, the San Diego Regional
Energy Office (SDREO).1

The SelfGen Incentive Program is designed to complement the California Energy
Commission’s existing Emerging Renewables Buydown Program. Thisis accomplished
primarily by focusing on the commercial/industrial/agricultural market sectors and through
the inclusion of select nonrenewable fueled self-generation technology — up to 1,000 kW in
generating capacity.2 Coordination with the CEC Buydown Program occurs through
participation in the Statewide SelfGen Incentive Program Working Group and through a
separately managed statewide self-generation program compliance database.

The purpose of thisreport is to document the SelfGen Incentive Program’ s first-year process
evaluation procedures, results and recommendations.

1 SDREO is the Program Administrator for San Diego Gas & Electric customers.
2 A subsequent CPUC Ruling increased the allowed maximum system size to 1.500 kW — although the
maximum incentives basis remains capped at 1,000 kW.
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1.1 Program Description

The SelfGen Incentive Program is offered throughout most of the state of California,
specifically within the service areas of Southern California Edison, Pacific Gas & Electric,
Southern California Gas Company, and San Diego Gas & Electric. The Program will
continue to accept applications through December 31, 2004, subject to availability of
Administrator Program Funds. Decision 01-03-073 authorized an annual statewide
allocation of $125 million, including all program administration costs.

“Self-generation” refers to distributed generation technologies (microturbines, small gas
turbines, wind turbines, photovoltaics, fuel cells and internal combustion engines) installed
on the customer’ s side of the utility meter that provide electricity for a portion or al of that
customer’s electric load. Under the program, financial incentives will be provided to the
targeted distributed generation technologies as summarized in Table 1-1.

Table 1-1: Summary of SelfGen Program Incentive Levels

Maxim.um Maximum . Maximum
Incentive | |hcentiveasa% | Minimum System Size
I ncentive Offered of Eligible System Size | Incentivized Eligible Generation
Category ($/watt) Project Cost (kW) (kW) Technologies
Level 1 $4.50 50% 30 1,000 m Photovoltaics
m Fuel Cells'
= Wind Turbines
Level 2 $2.50 40% None 1,000 m Fuel Cels’
Level 3 $1.00 30% None 1,000 m Microturbines®
m Internal combustion
engines and small gas
turbines®
1 Operating on renewable fuel.
2 Operating on non-renewable fuel.
3 Using sufficient waste heat recovery and meeting reliability criteria.
4 Both utilizing sufficient waste heat recovery and meeting reliability criteria.

PG&E, SCE, and SoCalGas will administer programs in their service territories. Within the
SDG&E service territory, the program is administered (via contractua arrangement) through
the San Diego Regional Energy Office (SDREO).

Initially, the $100 million statewide annual incentive budget is allocated equally amongst
program Incentive Levels 1, 2, and 3. As needed, the incentive budgets may be reallocated
according to need, with the exception that any Level 1 renewable allocations may not be
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transferred to Level 2 or 3 nonrenewabl e technol ogies without the approval of the CPUC via
an advice letter filing.

1.2 First-Year Evaluation Objectives

Thisfirst year evaluation of the SelfGen Incentive Program is performed to fulfill specific
requirements identified in CPUC Decision 01-03-073 (Interim Opinion: Implementation of
Public Utilities Code Section 399.15(b); Load Control and Distributed Generation Initiatives,
March 27, 2001). Thefocus of thisfirst year assessment has been on process evaluation
addressing a number of topics, including program awareness, Program Administrator
marketing, ease of application implementation and efficiency, and to the degree they can be
addressed given available data, related program design issues. To summarize the activity in
thisinitial process assessment, Decision 01-03-073 presented the rationale and goals of the
program as previously summarized in Table ES-2. Evaluation criteria were then devel oped
for meeting each goal and incorporated into the process evaluation work scope. As discussed
in the work plan within Section 2 of this report, an in-depth assessment of the program to
improve peak load impacts on the electric system and process improvements in the future
will be performed following the 2002 program year.

1.3 Report Organization

An Executive Summary, which provides a high-level overview of the key aspects and
findings of thisfirst-year evaluation report, is presented prior to Section 1 of thisreport. The
remainder of the report is organized into ten sections, and Appendices A through F, as
described below.

m  Section 2 presents the Program evaluation work plan, which by design addresses
the first two operational years of the SelfGen Incentive Program.

m  Section 3 describes the data collection activities to support the first year evaluation
efforts.

m  Section 4 summarizes the Program Status of 2001 participants as of March 2002,
and provides the characteristics of these first year participants.

m  Section 5 discusses the first year process evaluation analysis results.
m  Section 6 discusses participation in Other Incentive Programs.

m  Section 7 summarizes the Program Administrator field verification and inspection
activity.

m  Sections 8 and 9 preview future system monitoring data collection and operational
characterization efforts to be performed in the second-year peak |oad impacts
assessment.
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Section 10 presents the conclusions and recommendations resulting from this first-
year program assessment.

Appendix A provides the program administrator interview guide.

Appendix B presents the host customer interview guides.

Appendix C contains the supply channel interview guide.

Appendix D presents the nonparticipant telephone survey instrument.

Appendix E provides participant characterization summarized cross tabulations.
Appendix F contains process assessment summarized cross tabulations.
Appendix G contains alisting of other distributed generation incentive programs.

Appendix H contains alisting of Program Administrator marketing materials.
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Program Evaluation Work Plan

This refined scope of work provides the necessary documentation to address the revisionsin
work scope tasks, required deliverables, schedule, and budget for the evaluation of the first
and second years of the California Public Utilities Commission (CPUC) Self-Generation
Incentive Program (SelfGen Incentive Program).

There are four primary goals for the independent evaluator to accomplish under this program
support effort. Thefirst goal isto develop a measurement and evauation plan for the
SelfGen Incentive Program. This revised work plan completes the documentation of this task
areafor thefirst two years of the program’s operation. The second major goal includes
developing and implementing a functional statewide performance data collection and
reporting framework. The third goal includes performing process and impact analyses and
reporting program results, while the fourth goal involves devel oping recommendations
regarding potential improvements to the design of the SelfGen Incentive Program. Based on
this refined work scope, RER will perform ten primary tasks as contained within the original
evaluation contract for this overall program evaluation effort.

Task 1. Development of the Program Evaluation Plan

Task 2: Statistical Methods Assessment and System Sampling

Task 3: Participant Characterization

Task 4: Compile and Summarize CPUC and Other Program Participation

Task 5. Determine System Operational Characteristics

Task 6: Implement On-Site Monitoring, Data Collection, and Field Verification
Inspections

Task 7: Develop Program Recommendations to Improve On-Peak Load |mpacts

Task 8: Program Administrator Impact and Process Assessment (Utility vs. non-
Utility)

Task 9: Annua Program Evaluation Reports

Task 10: Other Project Deliverables
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2.1 Develop and Refine Self-Generation Program Evaluation Plan
(Task 1)

Under thistask, RER and the statewide Program Administrators will review the proposed
evaluation plan, discuss program and project implementation status, and then finalize the
evaluation plan based on these discussions and the recommendations resulting from this
review. The evaluation plan refined scope of work outlinesin detail how the primary goals
and objectives of this program evaluation effort will be accomplished in atimeframe
consistent with the April 24, 2002 ALJ (M. Gottstein) Ruling.

The proposed evaluation of the SelfGen Incentive Program includes both qualitative and
guantitative components. Theinitial first year evaluation effort focuses on 1) process issues
and recommendations for improvements in program design and implementation procedures,
and 2) the SelfGen Incentive Program’ s data collection/monitoring/field verification
requirements.

During the evaluation of the second program operational year, a number of impact issues will
be assessed including 1) the net impacts on customer peak load reductions for each utility
service area, 2) annual energy contributions, and 3) system availability and reliability
performance characteristics. Using collected program- and project-specific operationa data,
aqualitative and quantitative assessment will be performed for the second year evaluation.
RER will perform second year process and impact assessments of the SelfGen Incentive
Program, including an evaluation of cost-effectiveness from all recommended perspectives:
participant, Program Administrator, and societal, as required by the final CPUC cost-
effectiveness methodology for all demand reduction measures (and self-generation
applications).

Developing the program evaluation criteria and plan will include four subtasks:

m  Refinement of evaluation proximate indicators,

m  Refinement of evaluation impact indicators,

m  Development of cost-effectiveness measures, and

m  Development of draft and final evaluation criteriaand plan.

These subtasks are described in detail below.

Refinement of Evaluation Proximate | ndicators

The following parameters represent the selected proximate indicators of program activity that
will be considered in the SelfGen Incentive Program eval uation.
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m Tota approved reserved incentive funds and actual expenditures of incentive funds
under the SelfGen Incentive Program, across the Incentive Level 1, 2, and 3
targeted technologies of distributed generation systems less than 1,500 kW (and
greater than 30 kW, for Level 1 systems).

m  Number and average rated capacity of projects applying for and receiving
incentive payments under the program as a function of eligible technology and
funding level across utility service aress.

»  Number of manufacturers, system integrators, retailers, and installers for each
technology/funding level actively supporting the self-generation market in
California.

m  Development progress and/or operational status of approved/reserved and funded
projects over time (i.e., advancements of projects in the development process).

Refinement of Evaluation | mpact | ndicators

The following indicators will be included in the second year and subsequent impact
evaluation of the SelfGen Incentive Program:

m Impacts on customer facility peak demand of self-generation facilities (when
participant customer load data can be provided),!

m  Annualized impacts on net customer energy consumption from self-generation
production (KWh/yr),

m  Aggregate annualized impacts of net metering requirements upon participants ($/yr
benefits) and the local electric utility ($/yr impact), where participant whole
facility consumption interval data are available,

m  Estimated effects on market shares of new renewable and nonrenewabl e self-
generation technol ogies (where market shares can be defined in terms of rated
capacity or annual energy sales), and

m  Program effects on self-generation technology capital and, if applicable, annual
operating costs.

The longer run impact of the program on individual self-generation technology market share
and installed costs will depend on several key factors:

m  Current and projected future status of each eligible technology in the absence of
the SelfGen Incentive Program,

m  Theimpacts of capital cost reduction incentives on the effective participant energy
costs,

1 Evaluators can still assess this indicator without customer whole-facility interval data. In most cases, TOU
demand/consumption data will suffice.

Program Evaluation Work Plan 2-3



First Year Evaluation Report — Self-Generation Incentive Program

m  Theincrease in market penetration, sales volumes, and equipment production
levelsinduced by the reductions in installed self-generation technology costs and
the resulting increased awareness of technology benefits, and

m  The sensitivity of capital and operating/maintenance costs to expansionsin
production levels.

Data used in evaluation analyses will include those required for program application
purposes, data collected during on-site verifications, and additional data collected expressly
for evaluation purposes. While medium- to long-term interval metered data serve as the
bedrock of the analysis, they will be augmented with other data to maximize the
effectiveness of the overall evaluation effort. Other data sources will include customer and
supplier characteristics, as well as performance spot measurements, operator logs, trend data
collected and stored by control systems, or weather data collected by third parties.

Even where 15-minute interval data are available for a project, engineering and program
evaluation judgment will likely be required to ensure proper analytic methods are used. For
instance, if data are available for less than ayear (as will be the case for projects completed
in the first program year) engineering judgment, input from the customer, and statistical
methods may be required to extrapolate (i.e., annualize) performance across an entire year.

Development of Cost-Effectiveness M easur es?

Program cost-effectiveness measures will be constructed using two types of information:
estimates of gross and net program impacts and data on program and customer expenditures.
These measures of performance will be developed for the net program impacts for the entire
SelfGen Incentive Program and for each eligible technology, funding level, and applicable
facility size category and SelfGen Incentive Program funding level.

Development of Draft and Final Evaluation Criteria and Plan

Based on discussions with and recommendations from the Program Administrators and the
SCE Evaluation Manager, RER has developed and refined these working documents, known
as the Program Evaluation Criteriaand Work Plan.

The Program Evaluation Criteria and Work Plan were approved as stated below by CPUC
Administrative Law Judge Gottstein on April 24, 2002.

2 Thistask will be revised to include the Energy Division Demand Reduction Program Cost Effectiveness
Methodology, when available.
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Self-Generation Program Evaluation Criteria

The SelfGen Incentive Program was developed to fulfill the requirements laid out in CPUC
Decision #01-03-073 in Attachment 1 (Adopted Programs to Fulfill AB970 Load Control and
Distributed Generation Requirements, March 27, 2001).

The CPUC decision laid out the program’s objectives, aslisted in the “Goals” columnin
Table 2-1. With input from the SelfGen Incentive Program Working Group, RER developed
the criteria for assessing achievement of each goal. These criteriaare listed in the “Criteria
for Meeting Goal” column in Table 2-1.
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Table 2-1: Evaluation Criteria of the SelfGen Incentive Program

Goal/Rationale/Objective

Criteriafor Meeting Goal

G1 Encourage the deployment of distributed | C1.A Increased customer awareness of available distributed
generation in Californiato reduce peak generation technology and incentive programs
electrical demand C1.B Fully subscribed participation in program (i.e., total

installed capacity, number of participants)
C1.C Participants' demand for grid power during peak
demand periodsis reduced

G2. Give preference to new (incremental) C2.A Development and provision of substantially greater
renewable energy capacity incentive levels (both in terms of $ per watt and

maximum percentage of system cost)
C2.B Provision of fully adequate lead-times for key
program milestones (i.e., 90 day and 12 month)

G3 Ensure deployment of clean self- C3.A Maximum allocation of combined budget allocations
generation technologies having low and for Level 1 and Level 2 technologies
zero operational emissions C3.B A high percentage of Level 1 and Level 2 projects are

successfully installed with sufficient performance

G4 Use an existing network of service C4.A Demonstration of customer delivery channels for
providers and customers to provide program participation to include distributed generation
access to self-generation technologies service providers and existing utility
quickly commercial/industrial customers networks

G5 Provide access at subsidized costs that C5.A Demonstrate that the combined incentive level
reflect the value to the electricity system subscription, on an overall statewide program basis
as awhole, and not just to individual (i.e., the participant mix of Levels 1, 2, and 3 across
customers service areas), provides an inherent generation value

to the electricity system (avoided generation, capacity,
and T&D support benefits).

G6 Help support continued market C6.A Quantifiable program impact on market development
development of the energy services needs of the energy services industry
industry C6.B Demonstrated consumer education and program

marketing support as needed
C6.C Tracking of energy services industry market activity
and participation in the program

G7 Provide access through existing C7.A Ensurethat program delivery channelsinclude
infrastructure, administered by the communications, marketing, and administration of the
entities (i.e., utilities and SDREO) with program, providing outreach support to small
direct connections to, and the trust of consumers
small consumers

G8 Take advantage of customers’ heightened | C8. A  Use existing consumer awareness and interact with

awareness of electricity reliability and
cost

other consumer education/marketing support related to
past energy issues to market the program benefits.

2.2 Task 2. Statistical Methods and Implementation of System
Sampling Procedures

Several key issues concerning the trade-offs between data quantity, analytic methods, and
accuracy/precision of impact estimates were addressed in the discussion under Task 1. A
related issue concerns the feasibility of employing a sampling strategy for both program
surveys and for the metering and collection of completed project applicant’s electrical output
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information. The investor-owned electric utilities will be either metering and/or collecting
electrical interval output information on every generation system installed under the program,
until and unless the Program Administrators implement a statistical sampling method.3

Task 2 of RER'’ s scope of work encompasses two subtasks for each annual (or phase of)
program assessment:

1) Determining whether, and how, a statistical method could be used to decide how
many and which types of nonparticipants, participants, and systems will be
surveyed and/or metered for process and impact assessment rel ated operational
and performance characteristics, and assessing what the accuracy/precision
implications of the selected method would entail, and

2) If adtatistical sampling method is deemed appropriate for either surveys and/or
metering, developing the selected sampling methodology for each phase of the
program evaluation.

Within thistask, RER will develop recommended sampling procedures with estimated
implementation costs based on the expected number of participants by incentive level and
technology, the expected timing of the participant project on-line dates, the selected
statistical confidence level and sampling error, and alternate sub-sample groupings. Standard
sampling practices will be employed, including finite population corrections in the likely
event that population sizes are small for some of the technologies. This effort will likely be
repeated at least twice based on the most recent program participation status information.

Program Surveys — Sample Design Implementation

To achieve the desired precision in the program evaluation surveys, it is necessary to
determine if afull census or sampling approach is needed for each survey. For most program
participant stratifications, RER expects to implement a census approach for the surveys
performed in the first year of the program. The exception to this case in the first year of the
program includes Incentive Level 3 Early Stage participants with internal combustion
engines and the supply channel stakeholders, both of which will be sampled according to the
strategy outlined below. In addition, nonparticipants that are considered representative of the
participant group will be developed through a similar design process. Table 2-2 and Table
2-3 summarize the sample design associated with each of these two non-census surveys
during thefirst year evaluation. The supply channel sample frame summarized in Table 2-2
indicates the total population and sample target for each technology according to the total
number of 2001 applications submitted by the Third Party. In Table 2-3, the target sample

3 Electric utilities may not need to meter the net generation output of all incentivized systems—in the case
where either host customers or third parties have installed accurate and verifiable metering systems funded
in part by the Program. Administrator’s field personnel should however verify the accuracy of such
installed metering systems during the on-site verification visit prior to completion of the payment process.
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frameisidentified by sector and electric utility service area, with further delineation by
industry type. Los Angeles Department of Water and Power (LADWP) electric customers
are included along with SCE customers in the sample to ensure that most eligible SoCa Gas
customers are addressed in the overall sample frame without major gaps or overlap with the
existing SCE sample.

Table 2-2: First-Year Supply Channel Survey Sample Design

Table 1: All 2001 Third-Party Applicants | \ | |

PV Fuel Cell Microturbine IC engine All technologies
# of 2001 applications Jpopulation| target Jpopulation| target |population| target Jpopulation| target Jpopulation| target
>8 2 2 0 0 0 0 1 1 3 3
2t08 9 5 1 1 2 2 16 7 28 15
only 1 6 2 1 1 8 3 9 4 24 10
total 17 9 2 2 10 5 26 12 55 28

NOTE: of these 28 targeted surveys, approximately 6 will be with firms that are also manufacturers (there are 10 such firms
out of the population of 55) | | | | | | | |

Table 3: 2001 Mfgrs represented in SELFGEN (Note: some of the mfgrs are also 3rd party applicants)

PV Fuel Cell Microturbine IC engine All technologies
# of 2001 applications Jpopulation| target Jpopulation| target |population| target Jpopulation| target Jpopulation| target
>19 1 1 0 0 1 1 2 2 4 4
10to 19 3 2 0 0 0 0 3 2 6 4
2t09 4 1 1 1 3 1 7 1 15 4
1 only 4 1 2 1 4 1 5 1 15 4
total 12 5 3 2 8 3 17 6 40 16

NOTE 1: of these 16 targeted surveys, approximately 12 will be with firms that do NOT serve as Third Party Applicants
in the SELFGEN program | \ | | \ | | \
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Table 2-3: First Year Nonparticipant Survey Sample Design
LADWP | SDG&E PG& E SCE All
Commercia 17 38 55 67 177
Industrial 8 9 32 33 82
Agriculture 1 6 6 14
TCU? 6 9 9 27
All 29 54 102 115 300
10% 18% 34% 38% 100%

Commercial

Office 2 4 7 8 21

Restaurant 1 1 2 3 7

Retail 1 2 3 4 10

Food Stores (food/liquor) 2 3 8 7 20

Warehouse (refrigerated/un-refrig) 2 2 7 6 17

Schools 2 5 7 10 24

Colleges 2 6 6 22

Hospitals (health care) 2 4 7 19

Lodging (hotels) 2 9 5 11 27

Misc 1 2 3 4 10

Total 17 38 55 67 177
Industrial

Manufacturing 6 5 27 28 66

Construction 1 2

Mining & Extraction 1 2

Total 8 9 32 33 82
Agriculture

Agriculture and pumping 1 1 14

Total 14
TCU

Wastewater treatment® 2 14

Other TCU 13

Total 3 27

4 TCU istransportation, communications, and utilities.

5 Wastewater treatment facilities were given their own category because there was a relatively large number
in the SelfGen Incentive Program.
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Program Monitoring and Verification Sample Design Implementation

If it is determined that a statistical sample will be drawn (instead of afull census) for
program electric generation and useful thermal energy production monitoring purposes, the
sampling methodology will be developed and submitted to the SCE Evaluation Manager and
the statewide team of Program Administrators for their review and approval. Statistically
valid samples will then be drawn for the number of systems on-line at that time. As new
systems are approved for the program during subsequent Program Y ears 2002 through 2004,
additional monitoring sites will be selected as necessary to maintain prescribed evaluation
accuracy/precision levels.

Many of these systems will likely not be operational within the timeframe for the first
operational program year report. It is expected that the required electrical energy interval
output information will be supplied to the evaluation team by each participating utility by the
middle of the second program year (i.e., 2002).

Collecting electrical energy output data from afull census of completed participants or a
statistical sample of participants will likely depend on the final number of participant
segments desired and the expected number of completed participants per segment achieved at
the time of initial data collection for each specific program assessment period. Samplingin
both the survey and electric metering processes can result in potential cost advantagesif the
sampling segments have relatively large populations. A large number of participant
segments (i.e., segmenting system sizes or utility service area) will reduce cell population
sizes and increase the ratio of needed survey points to the sub-sample population. Low
program participation will have the same effect. The desired level of confidence and desired
sampling error is also important. Technology-specific characteristics and system
performance will also affect both monitoring and verification sampling decisions.

The evaluation team’ s current estimates of second year (i.e., Program Y ear 2002) program
participation by technology and associated monitoring and data collection costs are addressed
in Task 6 of this refined scope of work. These estimates are based on initial program
participation by funding level and technology during 2001.

2.3 Program Status and Participant Characterization (Task 3)

While the true benefits of demand reduction programs depend on their demand impacts, it is
useful to develop indicators of the extent to which certain implementation milestones have
been reached. These markers are called proximate indicators because they are most closely
linked to program activities.
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Asdiscussed in Task 1.1 above, the following are examples of likely proximate indicators
that are considered useful for the SelfGen Incentive Program:

m  Program incentive reservations and expenditures over time,

= Number and generation capacity of projects requesting funds, rejected and/or
withdrawn from funding, and receiving funding approval,

m Distribution of incentive funds across technology and incentive level categories,

m  Number of active manufacturers, system retailers, integrators, and installers by
technology, and

s Development or operational status of reserved and funded projects over time.

Additional information on the characteristics of the equipment installed including technology
type and capacity is useful. Both the proximate indicator and equipment characteristic
information will be part of the information used to measure the success of the SelfGen
Incentive Program.

Much of these data should be included in the Program Administrators’ tracking systems of
current participants and Withdrawn/Suspended/Rejected participants. Mail and/or telephone
surveys will be used to identify participant and equipment characteristics deemed useful, but
not initially included in the Program Administrators' tracking systems. Recommendations
will be made to add these missing characteristics to the Program Administrators' tracking
systems if they can be collected efficiently.

Task 3.1. Compile Program Administrator Maintained Data

The Program Administrators will be contacted regarding the data maintained in their
respective program tracking systems (on applicantsinitially received, accepted, and approved
to receive program funding) and their available tracking system dataformats. RER will
review this information and request the needed data and the desired data exchange format.
Thisfirst dataset will be reviewed for completeness/accuracy and then prepared for the Task
5 analysis. Should significant problems with data quality/accuracy occur, RER will ask the
respective Program Administrator to correct the identified problems or, if agreed to by all
parties, RER will prepare/correct the datasets with the appropriate information obtained from
the affected Program Administrator.

Task 3.2. Surveys of Program Applicants, Nonparticipants and Supply
Channel Stakeholders

The participant data received from the Program Administrators will be reviewed for its
completeness in providing desired participant and equipment/site information. These data
will also be reviewed for consistency across Program Administrators. |f additional
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characteristics data are desired (either to expand beyond what is currently maintained by the
Program Administrators or to complete missing data due to inconsistencies among the
program administrators), a telephone or mail survey will be performed to gather the required
information. After completing the survey, these datawill be input to a database and prepared
for the Task 5 impact analysis.

Task 3.3. Recommend Additional Administrator Tracking System Variables
and Data Management Specifications

After completing Tasks 3.1 and 3.2, RER will review the variables available from each
Program Administrator’s tracking system, the consistency of those data among the Program
Administrators, and the preferred format for future exchanges of data from the Program
Administrators to the independent evaluators. A working paper summarizing this review will
be developed and submitted to the Program Administrators for review and comment. The
results of this review and the recommendations and comments received will be included in
each program eval uation/recommendations report.

2.4 Compile and Summarize Other Incentives Program
Participation (Task 4)

The main objective of thistask isto gather information from other available distributed
generation or demand-side incentive programs and to ensure that the SelfGen Incentive
Program Administrators are fully aware of their participants’ total incentive funding.
Providing this information ensures that participants are not receiving more incentive funding
than isintended (or alowed) by the SelfGen Incentive Program’ s stated participation
eligibility requirementsin CPUC Decision No. 01-01-073. Cross-checking incentive data
across different incentive programs is necessary to appropriately allocate participant, total
program, and societal costs for purposes of estimating the cost-effectiveness of the various
self-generation options.

In addition to the Emerging Buydown Program element of the CEC’ s Renewable Energy
Program (REP) for the Level 1 technologies, RER is aware of several other potential
duplicative incentive program options. Potential incentive program funding sources include
the following:

1) REP New Account bid auction performance payments for Level 3 technologies
fueled with renewable resources (e.g., landfill gas, digester gas, livestock manure-
based biogas fuels coupled with internal combustion engines or small/micro
combustion turbines),

2) Participation in utility interruptible or curtailable load rate programs for load that
isdirectly impacted by the distributed generation system,
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3) Potential duplication of Self Gen Incentive Program incentive applicationsin
SoCalGas and SCE service areas (if the program is not administered solely by
SoCalGas, as suggested in the CPUC’s March 27, 2001 Decision/Interim
Opinion),

4) CEC Public Interest Energy Research (PIER) Program solicitation funding (most
likely to occur in either the Renewable Generation or Environmentally Preferred
Advanced Generation program areas),

5) U.S. Department of Energy or National Renewable Energy Laboratory project
solicitation funding, and

6) Distributed generation incentives resulting from future sole-source contracts by
enacted legidation (e.g., SB 5X, AB 29X, etc.).

Task 4.1. Identify Other Potential Incentive Programs

The purpose of thistask isto identify those participants in the SelfGen Incentive Program
who also participate in similar incentive programs, such asthe CEC’s or othersidentified
above. During thistwo-year evaluation, similar incentive programs beyond those sponsored
by the CEC and utilities may be offered by other governmental or utility organizations. Asa
key element of thistask, both literature and Internet reviews will be performed at least twice
each year to determine if other new utility, state, or federal agency programs now exist.
Moreover, RER will describe their primary essential eligibility and incentive funding
provisions.

Task 4.2. Survey of Program Participants — Other Program Incentives

As apart of the telephone or mail survey to be performed under Task 3.2, RER will
determine if SelfGen Incentive Program participants also are participating in other related
incentives programs. After identifying other similar incentive/funding programs, questions
will be developed to address the needed project participation details. At this point, the
applicable agencies/Program Administrators will be contacted by RER for the appropriate
information. This survey datawill be combined with the SelfGen Incentive Program
information under Task 4.3.

Task 4.3. Summarize Program Participation for all Participants

The combined data and analysis results from the overall survey effort will be summarized in
text (and, if appropriate, graphics) form and included in each required program
eval uation/recommendations report.
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2.5 Determine System Operational Characteristics (Task 5)

Introduction

Datafrom all available sources will contribute to the compilation and analyses of the funded
self-generation system operational characteristics. These data sources will likely include 1) a
program tracking database, 2) participant end-user survey data, 3) investor-owned utility
(I10U)/energy service provider electric metering data of net system output, and 4) other
required operationa data (i.e., recovered thermal energy, natural gas consumption for Level 1
(renewable fueled) fuel cells, etc.) to be collected under Task 6 as part of these system
verification and program evaluation efforts. Since operational datawill not be available until
the second program year (2002), these subtasks will not be completed until the collection of
data associated with the second program year peak operations impact assessment report.

Some of the essential measures of performance that may be used to quantify the many
benefits from these on-site generation systems are described briefly below. These proposed
performance measures are followed by a description of the project team’s program evaluation
analytic approach.

Task 5.1. Compile and Summarize Electrical Energy Production by TOU
Periods and Technology-Specific Factors

Participant/program monitored interval electric generation data will be used to summarize
electrical energy production for “on peak,” “mid peak,” and “off peak” periods for which
typical specifications are identified below. Thiswill be done for each technology on an
annual basis as well as for both summer and winter seasons. The photovoltaic and wind
technologies under incentive Level 1 are expected to exhibit large degrees of variability
where energy production is concerned. Unless energy storage is used as a peak shaving
strategy, the output of photovoltaic systems during “off peak” periodsis expected to be
modest. For thisLevel 1 technology “off peak,” electrical production will occur primarily on
weekends.

The allocation of any small wind system electrical energy production across daily periods
and seasons is much more difficult to predict and is strongly dependent on regional and local
topography. For Level 2 and 3 technologies relying on non-renewabl e fuel, the distribution
of electrical energy production across periods and seasons will depend not on energy
resource availability, but rather on thermal load requirements, electrical consumption
profiles, and on the relative costs of self-generating electricity versus electricity purchased
from the utility.
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Task 5.2. Compile and Summarize Electrical Demand Reduction by TOU
Periods and Technology-Specific Factors

The timing and magnitude of electric demand reduction is of concern to both electricity
suppliers and consumers whose tariff includes an explicit billing demand component. Thisis
expected to be the case for most of the customers participating in the SelfGen Program. For
each technology and incentive level category, hourly average electrical demand reduction
profiles will be estimated for several utility billing periods (i.e., “on-peak”, “mid-peak”, and
“off-peak”), for both winter and summer months. In addition, the demand reduction impacts
on the utility system will be estimated based upon the 1ISO Planning Area stypical system
peak-day(s) demand profile during that season.

Definitions for the utility TOU billing periods are identified in their rate schedules. Final
billing period specifications for each utility will be determined during the implementation of
the second year impact assessment. .

RER recently completed asimilar analysis of average demand reduction yielded by small
grid-tied photovoltaic systems rebated through the CEC’ s Emerging Renewables Buydown
Program. This analysis developed average production profiles for a sample of small
photovoltaic systems, and compared an average power output profile to the profile of total
California Independent System Operator (CAI1SO) demand on specific summer days. Figure
2-1 shows the results of thisanalysis.
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Figure 2-1: ISO System Demand and Photovoltaic Supply on Three Summer
Peak Days
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The photovoltaic profile depicted in Figure 2-1 illustrates the fact that production profiles for
renewable distributed generators may vary throughout the day. Production profiles
calculated for photovoltaic and wind systems in the SelfGen Incentive Program will be
different for the summer and winter seasons. Whileit is possible that production profiles for
the Level 1 fuel cells could vary due to seasonal variationsin fuel supply, Level 2 and 3
technology electrical production profiles will depend on other factors, several of which may
include electrical consumption profile, thermal energy consumption profile, and fuel prices.

Demand reduction will be calculated for the participant project site and estimated for the
overall electrical system. For the latter estimates, information concerning system
transmission and distribution electrical losses will be incorporated. While typical values for
low voltage losses are in the neighborhood of 5 to 10%, actual values for particular sites will
deviate depending on the configuration and loading of the distribution network in the vicinity
of the participating customer. To the extent that more accurate site-specific information
concerning distribution losses is made available from Program Administrators or electric
IOUs (i.e., specific customer interconnection voltage level and or estimated distribution
losses), these data will be incorporated into the analysis of electrical demand reduction
yielded by these evaluated self-generation systems.
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Task 5.3. Determine Operating and Reliability Statistics — Availability and
Capacity Factors

Availability and capacity factors of rebated on-site generation systems will be calculated and
compared with expected values, based on the evaluation team’ s previous on-site generation
monitoring experience. Capacity factor expresses the relationship between system size and
electric energy output and refers to the amount of energy that a system produces as a
percentage of the total amount that it would produce if it operated at rated capacity during a
specified period (typically one year). Capacity factors can be calculated directly using
available interval metered electric output data.

Availahility refers to the ability of a system to operate as designed during any given hour,
regardless of whether it actually operates at full capacity during that hour. Availability is
therefore a measure of hardware reliability and the related parameters of Mean Time
Between Failure (MTBF) and Mean Time to Repair (MTTR). Availability will be calculated
as the number of hours the generator is available to operate divided by the total number of
hoursin the period under consideration.

Data collection for availability and capacity factor analyses differ in at least one significant
way. Whereas the output (and thus capacity factor) of on-site generating systems can be
measured directly, unavailability cannot be measured directly. It necessarily followsthat a
generation system is available during the hoursiit is operating and producing electricity,
however, when it is not operating, additional information is necessary to complete the
availability analysis.

When a generation system is not operating, the “explanation for lack of output” entersinto
the availability calculation directly. In the case of Level 1 photovoltaic and wind
technologies however, the issue of availability becomes more complicated and explanations
for lack of output must be determined in order to inform the analysis of system availability.
In the case of photovoltaics and wind, lack of renewable resource (i.e., insolation or pressure
gradient/wind velocity) is a possible explanation for the absence of electrical output that
would not count against a generator’s availability. If, on the other hand, absence of output
were explained by an equipment failure, the hours affected by the equipment failure (whether
they are daytime or nighttime) would reduce system availability.

Availability analyses for technologies that do not rely on intermittent energy sources are
subject to similar issues where need to explain absence of electrical output is concerned. For
technologies from all three levels, the availability analysis will rely both on interval-metered
data, information collected during on-site verification visits, and end-user surveys. When
data from these sources are insufficient to explain absence of on-site generator output, they
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will be augmented with information obtained during follow-up calls to the participating
customer.

Task 5.4. Determine Compliance with Thermal Energy Utilization and System
Efficiency Program Requirements

Participating Level 2 and 3 technol ogies consuming non-renewable fuels are required to
achieve certain minimum levels of thermal energy utilization (Public Utilities Code 218.5)
and overall system efficiency. Recovered heat from systems smaller than 1 MW systems
will typically be used for space heating or cooling, process or water heating, low/medium
grade steam production, or desiccant dehumidification. This design approach can
substantially increase overall system efficiencies, especially when applied to customers with
medium to high thermal loads, such as process industries, hospitals, colleges and universities,
hotel s/conference centers, and large office buildings.

While microturbine thermal (fuel)-to-electrical efficiencies are approximately 26% to 29%,
in combined heat and power (CHP) mode, overall system efficiencies of 60% to 80% are
possible. Overall system efficienciesfor fuel cells with heat recovery are comparable.
Electrical efficiencies of new internal combustion engines typically exceed 30%, with system
efficiencies capable of approaching 70% to 90% when both cooling jacket water and exhaust
heat recovery streams are employed together.

Data needed to estimate system efficiencies actually realized will be collected and analyzed.
Depending on operating characteristics, availability of existing heat rate data, and other
factors, system fuel energy input will be measured or estimated as a function of measured
electric output and manufacturer data concerning fuel input to electrical output conversion
efficiency. If the latter approach is employed, the effects of system loading, altitude, and
ambient weather will need to be estimated/accounted for in the calculations. It is expected
that thermal energy totalizing instrumentation (i.e., ultrasonic flow rate sensor combined with
temperature sensors, typical) will be used to measure the quantity of heat that is captured for
a dedicated thermal end use.

Task 5.5. Compliance with Program Reliability Criteria

Program €ligibility for technologies included under Incentive Level 3 after the end of 2001
entails meeting certain requirements concerning electric system reliability. On January 18,
2002, the final SelfGen Incentive Program reliability requirements were specified by the
CPUC' s Energy Division and are effective for projects applying to the program in 2002 on
through the end of the program. During the evaluation phase of the program, the evaluation
team will review the new reliability-related provisions of the revised program handbook and
application materials. These requirements include meeting certain power factor criteria and,
for systems greater than 200 kW, notification of planned maintenance activities with the local
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electric utility. The evaluation contractor will then monitor a sample of sites (as data
requirements dictate) and assess the degree to which these reliability-related claims are
carried out with the operating performance of the program’ s self-generation systems
observed in the field.

Task 5.6: Determine Compliance of Level 1 Systems with Renewable Fuel
Usage Requirement

Level 1 fuel cells powered by renewable energy resources are required to satisfy certain
requirements related to nonrenewabl e fuel supply as defined in FERC regulations for
qualifying small power production facilities (18CFR 292.204). Specifically, their annual
nonrenewable fuel (e.g., natural gas) useis capped at 25% of total fuel input. This
requirement is similar to those governing operation of several solar thermal electric/natural
gas supplemented power plants currently operating in California, who refer to this parameter
asthe “FERC Fuel Usage Ratio.”

Whenever possible, the approach to be used, based upon the available project metered data,
will include an assessment of the fuel cell’s metered annual natural gas fuel energy input asa
percentage of the fuel cell project’ stotal annual fuel input. If multiple fuel cellsare
employed in asingle project at the same site, then the combined fossil fuel usage at all fuel
cells at the site will form the basis for 1) project fossil fuel consumption, 2) total renewable
fuel input, and 3) total annual energy input. In the case where renewable fuel input is not
metered (for volume and energy content), then manufacturer efficiency data combined with
electric production data will be required to estimate the total annual fuel input.

2.6 Task 6: Implement On-Site Monitoring, System Data
Collection, and Field Verification/Inspections

One of the primary goals for the independent evaluation firm to accomplish under this
program effort is the development of an appropriate statewide performance data collection
structure. The performance issues are from both an electrical and thermal perspective. Data
collection/monitoring will be necessary in order to obtain all of the required operational
performance data for the funded systems.

In accordance with the revised Program Evaluation RFP, electrical generation output data
will be collected and provided by the local electric utility and/or the Program Administrator.
Net electric generation output data will be collected for a census of program participants.
The electrical performance criteriafor this program have not been explicitly defined and
agreed upon as yet, but these factors will inevitably concern the timing and level of
generation and will require aform of electric interval metering.
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The CPUC issued Decision 01-03-073 requiring Level 3 technologies receiving incentives
under the program to meet several additional criteria. With respect to thermal performance,
Incentive Level 2 and 3 systems must use the waste heat from the generating facility,
specifically meeting the cogeneration requirements of Public Utilities Code Sec. 218.5.
Public Utilities Code Sec. 218.5 defined the use of thermal energy to be subject to the
following standards. a) at least 5% of the facility’ s total annual energy output shall bein the
form of useful thermal energy; b) where useful thermal energy follows power production, the
useful annual power output plus one-half the useful annual thermal energy output equal's not
less than 42.5% of any natural gas and oil energy input.

To complete the necessary data collection and analysis effort for this evaluation, RER and its
team members have designed a monitoring plan including the appropriate type of BTU/flow
meters, dataloggers, sensors, and ancillary equipment in order to address each of the self-
generation technologies included in the program.

RER’ s team consists of three firmsthat will be involved in system verification, monitoring,
and data collection activities. To reduce implementation costs under this program evaluation
scope element, the team will perform this fieldwork out of three Northern California offices
(San Ramon, San Francisco, and Roseville) and two Southern California office locations
(San Diego and Brea-Orange County). This approach should greatly reduce the travel and
per diem cost impacts of the program’ s statewide geographic boundaries within the four |IOU
service areas.

The technical approach for each of the eligible technologies/fuel types under program
incentive Levels 1, 2, and 3 are discussed briefly below.

Task 6.1: Program Incentive Level 1 Monitoring Requirements

Based on “4.6.2 Monitoring Peak Demand Reductions’ in CPUC Rulemaking 98-07-037,
decision 01-03-073 March 27, 2001: “INTERIM OPINION: IMPLEMENTATION OF
PUBLIC UTILITIES CODE SECTION 399.15(b), PARAGRAPHS 4-7; LOAD CONTROL
AND DISTRIBUTED GENERATION INITIATIVES’

(http://www.cpuc.ca.gov/WORD PDF/FINAL _DECISION/6083.PDF):

Energy Division's proposal for the self-generation program does not impose
operating requirements or establish differential incentives for Monitoring Peak
Demand Reductions related to on-peak operation. Asa result, SDG& E/SoCal
argue that the proposed program design does not ensure that generation units will
contribute to peak demand reduction. PG& E also requests that we clarify whether
units are required to operate during peak.

We are not persuaded that it is necessary or reasonable to impose operating
requirements or incentives related to on-peak operation for this program. We
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believe that customers willing to invest in self-generation already have sufficient
economic incentive from energy prices to employ time-of-use meters to measure
their usage and to operate their self-generation systems during peak periods.
Moreover, the system output for solar technologiesis generally coincident with
afternoon system peak without any operating requirements. In addition, a per-
watt or percentage of system cost up-front payment is already employed through
the CEC’ s Emerging Renewables Buy-Down Program (“ renewables buy-down
program’” ). Maintaining that approach should help minimize market confusion
and disruption.

However, for program evaluation purposes, we will require program
administrators to monitor the extent to which self-generation units installed under
this program operate during peak periods. Program administrators should direct
their independent evaluation consultants or contractorsto develop a process for
monitoring and collecting this data from program participants. At the end of the
first program year, administrators should report to the Commission on peak
operation from the program, and continue this reporting in subsequent years. By
the end of the second program year, the consultants or contractors should present
recommendations on incentive or program designs that could improve on-peak
load reduction from self-generation.

We offer an example of how this operational data might be obtained for evaluation
and ongoing program design purposes. If the self-generation unit does not
already have built-in logging capability for this purpose, then the unit could be
outfitted with a low-cost single-channel datalogger and sensor (such asarelay
switch) which would at least enable the utility to determine when the unit is
operating and producing electrical output. Program administrators should

devel op and disseminate the specific requirements for system installations and
monitoring capabilities required for program evaluation. The costs of the
required monitoring equipment should be paid from program funds.

The SelfGen Incentive Program Working Group’ s revised RFP notes that the local utility will
provide 15-minute meter data. For the task discussion below, it is understood that this data
stream will provide unit (or facility aggregate) net generation. “Net” implies that generator
“house” loads (controls, conversion losses, etc.) are included, but that customer loads are not.

Section I11.5 of the revised RFP defines the operating characteristics that must be determined.
The RFP states that the local utility will provide distributed generation energy production
datafor al systemsin the form of 15-minute interval averages, and notes that no Level 1
project field performance monitoring is necessary. The utility-supplied information will be
sufficient to determine the electrical production and electrical demand reduction. These data,
along with customer O&M log information, will provide the basis for system operating and
reliability statistics.
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To determineif Incentive Level 1 fuel cells meet the renewable fuel requirements, the team
will analyze annual net energy production and natural gas consumption through monthly bills
along with an estimate of the average operating fuel cell conversion efficiency. When
necessary, the utility will install a separate gas meter to monitor fuel cell system gas
consumption. This approach should provide sufficient accuracy to determine compliance
with the renewable fuel definition. Thus, the only evaluation contractor-installed monitoring
equipment anticipated for this effort will be for Incentive Levels 2 and 3 waste heat
utilization and system efficiency.

Fuel Cell Power Systems

Renewable fuel and natural gas input volumes will be obtained from the natural gas utility or
renewable fuel supplier. Due to the cogeneration requirement for fuel cellsin Level 2 of the
program, instruments to measure the thermal energy flow rate at the outlet of the
cogeneration system will be installed to demonstrate the level of benefit on an annual basis.
Useful cogeneration system thermal output will be assumed to be the thermal output of a heat
exchanger using liquid water as the working fluid. We anticipate that |ong-term monitoring
will be employed for all Level 2 and 3 technologies under the SelfGen Incentive Program. In
any case where short-term thermal monitoring is selected, non-invasive, ultrasonic flow, and
surface temperature measurements will be used to speed installation and removal and to
minimize the project’ s impact on the customer and their self-generation system. In this case,
impact to the customer should be limited to afew hours of down time both for equipment
installation and again during system removal.

Photovoltaic Systems

The revised RFP clearly indicates that interval-based el ectric generation output meter data
will be provided to the M& E consultant by the electric utility. Therefore, we do not propose
at this time any true performance monitoring of Level 1 photovoltaic systems that would
need to include certain environmental data (direct and diffuse solar insolation, module
temperature or ambient temperature and wind speed, etc). Should the SelfGen Incentive
Program’sfield verification and system inspection activities uncover a need for
troubleshooting a problem system, Endecon Engineering can provide this service (as an
optional task) at the request of any Program Administrators. In such cases, short-term
monitoring may be required to address any complex system or component performance
problems. Grid-connected photovoltaic system output is primarily afunction of irradiance
on the photovoltaic modules and the module temperature. For purposes of this type of
monitoring, distinguishing the locations of problems (i.e., arrays and inverters) is the
objective, so the monitoring of DC inputs to the inverter(s) is necessary. LICOR
pyranometers, hall-effect DC probes, and thermocouples or thermistors will likely be used to
monitor these inputs.
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Small Wind Systems

Again, the revised RFP clearly indicates that interval-based electric generation output meter
datawill be provided by the local electric utility, and to date, wind system applicationsin the
program have yet to be identified. Therefore, the team does not propose any performance
monitoring of Level 1 wind turbine systems that would need to include environmental data
(i.e., average datainterval wind speed at turbine hub height). If required for optional system
troubleshooting purposes, an anemometer measurement of wind speed can generally be relied
on to provide wind speed measurements from 0.5 to 50 m/s, while a wind turbine may only
operatein winds as low as 4 to 6 m/s.

If requested, an NRG cup anemometer will be used to measure this resource as close to the
hub height as possible without being affected by the turbulence of the turbine blades
themselves. Estimated price does not include a separate anemometer tower. For example, a
10-meter tower would add $500 in materials and $250 in labor. Note that the NRG uses one
of the two available pulse inputs, which would be incompatible with reading from more than
one pulse initiating kWh meter.

Task 6.2: Level Two Fuel Cell Monitoring

Btu metering equipment may be installed to monitor waste heat utilization and system
efficiency on Level 2 and Level 3 systemsfor the duration of the program’s M& E support
contract to characterize overall system performance and review observance with system
efficiency requirements. Data logging equipment will be installed to monitor and download
waste heat utilization and system efficiency on Level 2 systems, characterize performance,
and verify compliance with system efficiency requirements. Equipment installations will
likely be either permanent or longer term in nature.

Natural gas input volume will be obtained from the utility or renewable gas supplier. Dueto
the cogeneration requirement for fuel cellsin Level 2 of the program, measurement of the
energy flow rate at the outlet of the cogeneration system will be performed to demonstrate
the level of benefit. Useful fuel cell cogeneration output will be assumed to be the thermal
output of a heat exchanger using liquid water as the working fluid. It isanticipated that long-
term continuous monitoring will be employed for all Incentive Level 2 and 3 technologies
under the program. Only under the condition where monitoring is short-term in nature, will
non-invasive, ultrasonic flow and surface temperature measurements be used to speed
installation and removal and to minimize the project’s impact on the customer and their
distributed generation system. Impact to the customer should be limited to a few hours of
down time for equipment installation and removal.

The key Level 2 useful thermal energy monitoring system components will include the
following:
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m Datalogger, modem, and accessories,
m Hot water Btu meter, and
m  Telephone/communicationsline.

Task 6.3: Incentive Level 3 Monitoring Requirements

The monitoring requirements for Incentive Level 3 technologies, including microturbines,
internal combustion engines and small gas turbines less than 1.5 MW of gross generation
capacity, will generally parallel those of the Level 2 fuel cells.

The key Level 3 useful thermal energy monitoring system components will include the
following:

m Datalogger, modem, and accessories,
Steam flow and temperature sensor or hot water Btu meter, and
m  Telephone/communicationsline.
Equipment Specifications and Costs

Retroactive Eliqgibility — Grandfathered Projects (w/o existing electric metering)

As stated in the SelfGen Incentive Program Handbook, Level 2 and 3 technologies with a
completion date on or after March 27, 2001 will be eligible to apply for retroactive incentive
funding under this program. To date, there have been two generation projects within the
SCE service areathat have applied and qualified under this provision.

The budget estimates below were devel oped after conversations with Program
Administrators and areview of the process schematics for two plants and represent the
estimated costs for both projects combined. A sitevisit by Brown, Vence & Associates
(BVA) accompanied by a contractor will provide more definitive site-specific costs. The
rough cost estimates for the site visits are detailed below.

Preliminary Plan $ 600

Site Visit
Measurement Plan, Firm Pricing, Walk Contractor $1,200
Air Fare $ 175
Car Rental $ 75
Parking, Mileage & Misc. $ 60
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Follow-Up Visit
Verify Instrument Installation Test System $1,200
Air Fare $ 175
Car Rental $ 75
Parking, Mileage & Misc. $ 60

Electric Metering

(2) Power Measurement Laboratories Model 7500 w/ logger & Modem  $8,200
Meter Installation Contract $ 500
Phone Line Contract $ 300

Thermal Metering

(2) Onicon BTU Meter System 1 w/ F1200 Insertion Flow Meter $4,600
Mechanical Installation, 2-1" Tap & 4-3/4" Tap Contract $ 700
Instrumentation Wiring Contract $2,000
Total BVA Labor $3,000
Total Contract $3,500
Total Materia $12,800
Expenses $ 620
Sub Tota $19,920
Tax @ 8.25% of Material $1,056
Shipping @ 5% of Material $ 640

G&A @ 10% of Contract,
Material & Expenses $1,692
Total for Two Stes $23,308
Cost per Ste $11,654

Additional Costs

Maintenance @ 15% of Material/yr $lyr (per site) $ 960
DataHandling $lyr (per site)  $1,440

Level 2 and 3 I nstrumentation and Continuous Thermal Monitoring

Information developed for the two retroactively igible sites provides a reasonable basis for
estimation of project instrumentation and continuous monitoring costs for other Level 2 and
3 sitesin the program. However, while the costs shown in the estimate above are applicable
to these sites (with the notable exception of generator gross electric metering), there are some
factors to be considered in extending them to the more general situation.
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s Thenumber of sitesto be instrumented at one time.

Visiting more than one site per trip lowers the cost per site. The attached
estimate appliesto visiting two sites on the same trip.

m  Theamount of instrumentation that can be purchased at a time.

The larger the number of items we can purchase at atime, the greater
bargaining power we have with vendors to obtain the lowest possible prices.
The prices referenced in our estimate are manufacturers’ list prices. Inthe
guantities we expect to buy equipment, we should be eligible for discounts
from these prices.

m  Complexity of the system.

Thisestimateis for systems with a single closed water |oop for the heat
recovery. If the transfer medium were steam, more expensive instrumentation
would be required. For example, the instrumentation required for a steam
application could add as much as $3,000 per site. Further, if the system has
more than one end use, additional instrumentation costs are to be expected
because of the need to install separate monitoring for each energy stream.

m  Accessibility of the equipment.
If the equipment is not physically accessible or if accessisrestricted dueto
operational concerns, the costs may increase. If, for example, instrumentation
can only be installed during off hours, labor costs will be greater. If it isnot
possible to install instrumentation at the necessary points of the system,
additional or more expensive equipment may be required.

Taking into consideration all of the above factors, we estimate a reasonabl e budget estimate
for Level 3 sites excluding maintenance and data handling to range from $5,500 to $11,000
per site.

Revised Program Participation Estimates

Using thefirst year’s program application data, a revised estimate of the level of participation
has been made for the purposes of providing areadlistic estimate of the budget requirements
for metering and monitoring. These estimates represent an educated guess and not a
sophisticated forecast. The underlying assumptions are that in the first year the participation
rate was an average 32 applications per month with this falling to approximately half (16 per
month) starting in program year 2002. Rejections and cancellations during the first stages of
the incentive reservation process are estimated to be 40%. The dropout rate in the final
stages of the process is assumed to take an additional 10% of the original applicants resulting
in an overall dropout rate of 50%.

The distribution of technologies that applied to the program in the first year and the
following distribution estimate was developed for use in estimating the distribution in all
future years. Assuming areduced level of applicantsin all future years, Table 2-4 illustrates
the expected participation in PY 2001 through PY 2004 for each technology.
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Table 2-4: Estimated Program Participation

Technology PY 2001 PY 2002 PY 2003 PY 2004 Total
Photovoltaic 40 34 34 34 142
Level 1 | Fud cell w/renewable fuel 0 0 0 1
wind 0 1 0 1
Level 2 | Fuel cell 2 2 2 2
Microturbine 18 15 15 15 63
Level 3 | IC w/heat recovery 52 44 44 44 184
Sm. turbine w/heat recovery 0 1 0 1 2
Retroactively Eligible Projects 2 0 0 0 2
Total 114 97 95 98 404
Cumulative Total 114 211 306 404

Task 6.4: Monitoring Systems Data Collection

System data collection isincluded within the scope and discussions of Tasks 6.1 (Level 1)
6.2 (Level 2) and 6.3 (Level 3 Systems) above.

Task 6.5: Administrator Field Verification/Inspection Review

Consistent with program evaluation procedures, a small sample of eligible systems (Levels 1,
2, and 3) will be field-verified by the RER consultant team to determine that the system
installed is fully consistent with program documentation (including the rated output versus
incentive level to be paid) and that the system is fully operational and performing at expected
levels of generation. Thisfield verification process review effort will be coordinated by
RER.

2.7 Recommendations to Improve On-Peak Load Impacts (Task 7)

The evaluation contractor team members will analyze the program records,
inspection/verification records, and al available performance monitoring data for each
program incentive level and technology to assess 1) the on-peak availability and load
impacts, and 2) the contribution to (or impacts upon) the system peak load. Asan example,
for Incentive Level 1 technologies under the CEC’ s Emerging Buydown Program, RER
found that a number of field-verified (spot-metered) photovoltaic systems were not
functioning appropriately (as designed) for numerous technical reasons. These reasons
included system wiring/integration losses, inverter voltage control problems, photovoltaic
array mismatch, electric safety component failures, battery system parasitic load and
maintenance, lack of panel dust control, anong others. On average, only about 73% of the
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rated system capacity was available during ideal PTC (PVUSA Test Conditions) conditions,
and less than 60% of the modules PTC capacity was actually found to be available coincident
with the Californial SO system peak demand.

Based on similar peak demand period performance analysesfor all Level 1, 2, and 3
technologies, RER will provide to each utility, as appropriate, program recommendationsin
order to improve on-peak performance and the resulting on-peak system load impacts. RER
will a'so summarize the statewide results for the entire SelfGen Incentive Program.

2.8 Task 8: Perform a Comparative Program Administrator Impact
and Process Assessment (Utility vs. Non-Utility)

Under thistask RER will perform the utility and non-utility administrator assessment
following the second year of the program (i.e., after the end of 2002). RER proposes to
complete this task using three different techniques. Thefirst two involve segmenting the
analyses performed in the earlier tasks between the programs managed by utility program
administrators and the program managed by SDREO. The third will include an in-depth
survey of program participants and the Program Administrators under the two types of
program administrator structures.

Proximate Indicator Analysis

Under Task 3, participant characteristics datawill be collected during each program year and
proximate indicators developed using a number of criteria, including the following:

s Tota program committed expenditures and incentives funds paid out to applicants
over time,

»  Number and generation capacity of projects requesting funds, rejected from
funding, and receiving funding approval,

m  Didtribution of incentive funds across technology and incentive category,
m  System installers by technology, and

m  Development or operational status of funded projects (i.e., point in the
development process).

Within the context of the administrators' respective budgets and their customers’ respective
overall retail electric and gas rate structures providing the primary economic incentive,
comparing these proximate indicators between the two types of program administrators
should provide general insight as to which organizational structure isthe more successful in
promoting the growth of self-generation. Any significant variance in electric and natural gas

2-28 Program Evaluation Work Plan



First Year Evaluation Report — Self-Generation Incentive Program

retail rates across the administrators’ participants will be incorporated into the assessment, if
possible, through a correlation of retail rates with distributed generation market activity.

Operational Data Comparison

In addition to comparing proximate indicators, the operational data assessed within Task 5
will be compared between the two types of program administrators. The ability to insure
compliance could greatly impact the success of the program. System production levels and
operating and reliability statistics are less the function of the system administrator and more
of areflection of the quality of the program participants. However, significant differencesin
these characteristics between the two administrator types could indicate flaws in the review
process used to approve the participant’ s applications.

In-Depth Surveys

An in-depth telephone survey will be conducted on a sampling of the program participants
under each of the two types of program administrator structures. Questions will be asked that
attempt to assess the program delivery systems provided by each administrative structure and
whether program participants found one more useful than the other. 1n addition, questions
will be asked that will attempt to discern the perceived attitudes and support toward both self
generation in general and their specific distributed generation projects held by the program
administrators, as viewed by the program participants.

2.9 Task 9: Annual Program Evaluation Reports

Two sets of annual evaluation reports will be completed for this study: one for the first
program year (with a process focus) and one for the second program year. Each report
represents a compilation and integration of the results from each of the tasksin this program
evaluation work plan. The exception to thisruleisthe Task 8 deliverable, which will include
a separate utility vs. non-utility program administration report.

Development of these various reports is a separate task in thiswork plan for two reasons. 1)
they include the compilation of results from multiple tasks, and 2) the long-term nature and
level of possible revisions after review of the report devel opment.

2.10 Task 10: Other Project Deliverables and Reporting

The RER Project Manager will maintain close contact with both the SCE Project Manager
and the statewide team of Program Administrators. Monthly status reports will be provided
to the SCE Contract Manager, aong with weekly telephone updates on study task progress.
In addition, special invoice/billing data reports and project schedule updates will be
developed and provided upon request.
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Other deliverables under this contract will include (as appropriate) notification of the SCE
Program Administrator should a customer 1) deny access to the project site for the purposes
of completing this evaluation, or 2) if the self-generation system has been removed by the
participating customer. In addition, RER will provide the Program Administrators with alist
of employees that will be responsible for visiting the participating customer’ s site a minimum
of one week in advance of the site visit.

It is proposed that project meetings between the RER Project Manager and appropriate
RER/subcontractor staff and the statewide team of Program Administrators be held on either
aquarterly basis or at critical project milestones at a site to be specified by the SCE Contract
Manager. Maintaining this close interaction will ensure that the overall program evaluation
effort and the evaluation techniques employed by the team meet the expectations of both the
SCE Project Manager and the statewide team of Program Administrators.
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First Year Program Data Collection Activities

3.1 Overview

This section summarizes the first year data collection activities performed to support the
California Public Utilities Commission’s (CPUC'’ s) Self-Generation Program Evaluation
(SelfGen Incentive Program). In particular, data were collected from numerous sources to
support the program status reports, participant characterization, and process eval uation tasks,
as discussed in the next two subsections of thisreport. The following data sources were used
in the first year evaluation:

s Program Administrator tracking data,
m  Program Administrator interviews,

m  Host customer surveys,

m  Supplier surveys, and

m  Nonparticipant surveys.

The following subsections describe each data collection effort. Copies of the survey
instruments are included in appendices.

3.2 Program Administrator Program Tracking Databases

Each Program Administrator developed its own SelfGen Incentive Program tracking system.
These systems include hard copy files and electronic data. All Program Administrators track
at least the basic information contained in the SelfGen Incentive Program application forms.

These data include the following:

Applicant’s contact information,

Host customer’ s contact information,

Incentive requested and/or granted,

Basic system details (type of technology, size, and cost), and
Status of the application.

All the Program Administrators have detailed checklists (either hard or soft copy) for each
application. The form and content of the electronic tracking data varies across Program
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Administrator, with some keeping their datain Excel files, while others use Access or web-
based databases. At the time of the Program Administrator interviews, two of the Program
Administrators were in the process of re-designing their tracking systems. The content of
these tracking systems is addressed in detail in Section 4.2.

The project team requested copies of the electronic tracking data from each Program
Administrator, primarily to aid in the participant characterization task because these data
provide proximate indicators of program activity over time. The tracking data also indirectly
hel ped with the process evaluation task, since they were used in the design and
administration of the host customer, supplier, and nonparticipant surveys.

The project team reviewed the Program Administrator tracking data and contacted each
Program Administrator to resolve questions about the data. Each Program Administrator
provided a single point of contact who would interact with that Program Administrator’s
database manager to answer questions when necessary. After reviewing the electronic
tracking data provided by each Program Administrator, the data were standardized to create a
detailed statewide tracking database. This database is the source of many tables and figures
in Sections 4, 5, and 6. Section 4.2 includes recommendations for tracking self-generation
applications for the remainder of the program.

3.3 Program Administrator Interviews

In-depth interviews were conducted with each Program Administrator and with SDG& E.1
Before the interviews, each Program Administrator received an outline of the interview,
along with a checklist of materials and data that would be required during the interview. At
least one member of RER’s senior staff participated in each interview. There were threeto
four representatives for the Program Administrator. These representatives generally
included, at the least, the Program Manager, a marketing specialist, and a database manager.

The interviews ranged in time from three to four hours. The results were entered into a
Program Administrator Interview Guide. Thisguide, like all the survey instruments used in
the data collection efforts, was developed by the project team with input and review from the
Working Group. For several days following the interview, the Program Administrators and
project team corresponded to fill in gaps and refine the information provided for certain
guestions. At the end of this correspondence, the project team summarized the interviews,
individually and collectively. Copies of the Program Administrator Interview Guide and
supporting data request materials are provided in Appendix A.

1 The San Diego Regional Energy Office (SDREO) is the Program Administrator for customersin the
SDG&E serviceterritory.
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The primary focus of these interviews was to provide information to support the Process
Evaluation and Evaluation Criteria G6B, G7A, and G8A. The main topics covered in the
interviews included the following:

Program performance,

Program design,

Supply channel and installation issues,
Application process,

Barriers to program participation,
Project verification and metering, and
Marketing and consumer education.

3.4 2001 Host Customer Survey

RER staff conducted face-to-face interviews and in-depth telephone surveys with host
customers who participated in the SelfGen Incentive Program in 2001.2 In particular, an in-
depth telephone survey instrument was designed and administered to 84 host customers. The
survey was also conducted face-to-face with three host customers who were in the advanced
stages of the SelfGen Incentive Program application process. The face-to-face interviews
with Advanced Stage applicants were used to ensure that information was garnered from host
customers who are closest to completing or have completed the application process. These
interviews and surveys focused on issues related to the process evaluation and participant
characterization tasks, which are covered in the next two report sections. The main topics
covered during the interviews and surveys include the following:

m  Program design,

m  Business characterization of the host customer,

m  Reasonsfor installing distributed generation,

m  Difficulty of various stages of project development, and
m  Overdl satisfaction with the program.

A host customer’ s familiarity with each of these topics depends largely on the level of
involvement with their self-generation project, the stage of their application, and the status
(active or inactive) of their application. The last two factors can be determined using the
Program Administrator tracking data. The involvement of a host customer can only be

2 “Host customer” refersto the end user of the self-generation system. In about one-fourth of the cases, the
host customer also served as the applicant to the program.
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determined during the actual interview.3 As such, the tracking database was used to assign
each 2001 host customer to one of the following application categories.

m  Withdrawn/Rejected/Suspended. This category refersto 2001 host
customers whose applications have been withdrawn, rejected, or suspended as of
March 2002 (even if the withdrawal, rejection, or suspension occurred in 2002).

m Advanced Stage. This category refersto 2001 host customers who submitted
proof of project advancement by December 31, 2001, and whose application has
not been withdrawn, rejected, or suspended as of the end of March 2002.

m Early Stage. Early stagerefersto 2001 host customers who have not submitted
proof of project advancement by December 31, 2001, and whose application has
not been withdrawn, rejected, or suspended as of the end of March 2002.

The host customer sample design, telephone survey instrument, interview guide, completed
sample sizes, and development of survey weights are discussed below.

2001 Host Customer Sample Design

A dtratified sample design was devel oped for the 2001 host customer survey. In particular,
the population of 2001 host customers was stratified by application status, Program
Administrator, and distributed generation technology. A sample size of roughly 100
completed surveys was used as a guide in devel oping the sampling strategy. Further, an
expected 60% response rate among Withdrawn/Rejected/Suspended host customers and an
expected 80% response rate for al other host customers was used. As such, a sampling
approach was used that attempted to contact the entire population of host customersin each
stratum, with the following exceptions.

m  Subsample Withdrawn/Rejected/Suspended Host Customers from the
Photovoltaic and Internal Combustion Engine Strata. Dueto the
relatively large number of Withdrawn/Rejected/Suspended host customers from
the photovoltaic and internal combustion engine strata, a sample of 10 completed
surveys for each of these two technologies was targeted. The sample targets were
allocated proportionally by number of applicantsin these strata across Program
Administrators to ensure that each Program Administrator was represented for
each technology.

m  Subsample Early Stage Host Customers from the Internal
Combustion Engine Strata. Dueto therelatively large number of Early Stage
internal combustion engine customers, a completed sample of 50% of host
customersin these strata was targeted. The sample targets were allocated
proportionally by number of applicants in these strata across Program

3 Theuse of athird party applicant does not necessarily indicate lack of involvement on the host customer’s
part and vice versa. Therefore, the presence or absence of athird party applicant could not be used to
determine the host customer’s level of involvement.
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Administrators to ensure that each Program Administrator was represented for
each technology.

Survey I nstrument Design

Three host customer survey instruments were devel oped by the study team with input and
review from the self-generation Working Group. In particular, a survey instrument was
developed for each of the three application status categories. These surveyswere
differentiated by questions tailored to each application status and stage of completion of the
self-generation project. For example, the Withdrawal/Rejection/Suspension survey
instrument included questions about reasons for the cancellation of the application. The
Advanced Stage survey included detailed questions about project construction. However, al
three survey instruments focused on process evaluation and participant characterization by
asking questions about the topics listed above.

Appendix B contains copies of the three survey instruments.

Survey | mplementation

Most of the host customer in-depth interviews were conducted via telephone. Senior RER
staff completed al interviews of Advanced Stage host customers and Early Stage customers
who had more than four applicationsin 2001. Three of these host customers were
interviewed in person.# Thetypical interview length was 15 to 30 minutes for the telephone
interviews and one to two and a half hours for the in-person interviews. For telephone
interviews, the project team called each host customer at least four times, or until that host
customer’s sampling stratum target was met. When the host customer could not be reached
on thefirst call, the interviewer left a detailed message. Interviewers generally did not leave
messages on subsequent calls to avoid hassling the potential respondent.

Completed Sample

Table 3-1 summarizes the completed sample. Included in the summary is the sample
population, targets, and completed sample by Program Administrator, technology type, and
application status. The number of completed interviews does not match the target for every
stratum because actual response rates were slightly lower than expected. Thiswas due, in
general, to the inability to speak directly with the host customer contact person within the
survey protocol of four calls. Once the contact person was reached, they were generally very
cooperative. The host customer contact refused to be interviewed in only 14 cases.

4 Two of these were selected for in-person interviews because they had alarge number of self-generation
projects. The third was chosen because they served as both the host customer and the applicant.
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Table 3-1: Summary of 2001 SelfGen Incentive Program Host Customers Sample Design and Completed Surveys

PG& E SCE SDREO SoCal Gas Total
Target Target Target Target Target
Popul- Inter Completed | Popul- Inter Completed | Popu- Inter Completed | Popu- Inter Completed | Popu- Inter Completed
ation views | Interviews | ation views | Interviews | lation views | Interviews | lation views | Interviews | lation views | Interviews

PV 0

advanced 1 1 0 0 0 0 1 1 1 0 0 0 2 2 1
early 22 18 8 4 3 4 3 2 3 3 2 2 32 25 17
wd/rej/sus 14 4 4 10 4 2 2 1 0 2 1 1 28 10 7
Fuel Cell

advanced 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0
early 2 2 1 1 1 0 0 0 0 0 0 0 3 3 1
wd/rej/sus 1 1 0 0 0 0 0 0 0 2 1 1 3 2 1
Microturbine

advanced 0 0 0 0 0 0 1 1 1 0 0 0 1 1 1
early 2 2 1 1 1 1 11 9 6 11 9 7 25 21 15
wd/rej/sus 0 0 0 2 1 1 2 1 2 7 4 4 11 6 7
IC Engine

advanced 0 0 0 0 0 0 2 2 1 1 1 1 3 3 2
early 23 10 11 7 6 3 3 2 2 25 10 9 58 28 25
wd/rej/sus 4 2 2 8 3 2 5 2 1 8 3 2 25 10 7
Total 70 41 27 33 19 13 30 21 17 59 31 27 1925 | 112 84

5 Thisislessthan the total number of 2001 applications (262) because some host customers submitted multiple applications. Host customers with applications
across multiple technologies and/or multiple Program Administrators were assigned a “ primary” technology and Program Administrator, based on their most
advanced application.
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Host Customer Survey Weights

Expansion weights for each host customer were developed. The expansion weight for a
particular host customer is equal to the population of host customers in that particular stratum
divided by the number of completed interviews for that stratum. For example, each sampled
Early Stage photovoltaic customer in PG& E’ sterritory received aweight of 22/11. The sum
of all weights of sampled host customers equals 192, which is the total population of 2001
host customers. These weights are used when analyzing results across stratain the
subsequent sections of this report.

3.5 Nonparticipant Survey

A stratified random sampling design was developed for the survey of nonparticipating
businesses |ocated in the electric service territories of PG& E, SDG&E, SCE, and LADWP.6
The project team agreed upon atarget sample size of 300 completed surveys based on the
estimated length of each survey and available budget. In particular, the nonparticipant
sample was stratified by business type and electric service territory. The target for each
stratum was sel ected based on that stratum’ s proportional share of total estimated electrical
consumption in 2000,7 and adjusted to reflect the stratum’s volume of self-generation
activity. In particular, the sample of 300 was distributed across building types based on
relative proportion of total kWh consumption. Table 3-2 summarizes the percentage of
electricity usage by building type and utility. This distribution was adjusted by oversampling
for business types that were heavily represented in the SelfGen Incentive Program, as
indicated by the tracking data and host customer interviews. Table 3-3 shows the distribution
of host customers by building type, based on the host customer interviews. As shown,
manufacturers, transportation, communications, and utilities (TCU), miscellaneous
commercial, lodging, and office were the most heavily represented building types among the
2001 host customers. SDG& E and LADWP service territories were also over sampled, since
sample sizes based purely on electricity consumption would have resulted in insufficient
sample sizes for these two territories.

6 LADWP was the only municipal utility included in the survey. It was necessary to include LADWPin
order for SoCalGas' service territory to be adequately represented.

7 The estimates of electrical consumption by business type and electric utility service area were obtained from
the CEC’ s reports on California Energy Demand and EPRI’ s 1998 Energy Market Profiles (citations below).
(CEC. 1995. Saff Report. California Energy Demand. 1995-2015. Volumesllil-VIl. Sacramento, CA)
(EPRI. 1999. Energy Market Profiles. Volume 3: 1998 Industrial Buildings, Equipment, and Energy Use.
MA-114434-V3. Pdo Alto, CA)
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Table 3-2: Electricity Consumption for the LADWP, SDG&E, PG&E, and SCE
Electric Service Territories

Total
Electricity
consumption | Percent | Percent of
SDG&E PG&E SCE LADWP (GW-Hrys) of Sector Total

Commercial

Office 1,772.4 7,071.9 7.416.1 4626.2 25,055 30% 15%

Restaurant 706.9 1,320.4 1,487.3 654.1 6,706 8% 4%

Retail 611.5 1,746.2 3,586.8 761.3 10,118 12% 6%

Food Stores 10064 | 28293 | 49912 | 12907 9,808 12% 6%

(food/liquor)

Warehouse

(Refrigerated and 811.4 4,258.8 3,839.8 897.7 5,384 6% 4%

Un-refrig)

Schools 279.5 2,127.1 1,598.5 495.8 2,795 3% 2%

Colleges 87.4 482.0 247.6 65.8 2,637 3% 2%

?a‘:z;)'ta's (health 3184 77655 1,392.8 3077 8,532 10% 5%

Lodging (hotels) 419.7 638.4 1,026.5 552.5 3,190 4% 2%

Misc 1,138.0 3,441.3 3,006.1 947.0 9,952 12% 6%

Total Commercial 7,151.6 24,691.9 28,592.7 10598.8 84,177 100% 52%
Industrial

Manufacturing 1,630 17,988 20,918 3,701 44,238 84% 27%

Construction 68 750 872 154 1,843 4% 2%

Mining & 160 3,168 2,842 198 6,368 12% 4%

Extraction

Total Industrial 1,858 21,906 24,632 4,053 52,449 100% 33%
Agriculture 266 5,991 5,323 144 11,724 100% 7%
TCU 1,500 4,876 4,658 1927 12,961 100% 8%
See Footnote 7.
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Table 3-3: Summary of Surveyed Host Customers by Building Type

Number of Host
Building Type Customers Per cent of Sector Percent of Total
Commercial
Office 8 21% 10%
Restaurant 0 0% 0%
Retall 0 0% 0%
Food Stores (food/liquor) 2 5% 2%
Warehouse (Refrigerated and Un-refrig) 3 8% 4%
Schools 4 10% 5%
Colleges 4 10% 5%
Hospitals (health care) 2 5% 2%
Lodging (hotels) 6 15% 7%
Misc 10 26% 12%
Total Commercial 39 100% 47%
Industrial
Manufacturing 21 91% 25%
Construction 0 0% 0%
Mining & Extraction 2 9% 2%
Total Industrial 23 100% 27%
Agriculture 3 100% 4%
TCU 14 100% 17%

In addition, a screener was developed to minimize the number of interviews with firms that
probably have little or no interest in distributed generation. Most distributed generation
systems require a minimum amount of electricity consumption to be practical. This
minimum cutoff varies across technology. Almost all of the Level 3 systems on the SelfGen
Incentive Program applications were above 50 kW. Assuming a capacity factor of 0.8 and
2000 hours of operation per year, a system of that size would supply 80,000 kWh of
electricity per year. Therefore, it islikely that firms consuming less than 80,000 kWh of
electricity per year would not be interested in distributed generation. However, to avoid
potentially screening out too many businesses, a minimum cutoff equal to the typical yearly
output of a 30 kW photovoltaic system (the minimum eligible size for a photovoltaic system
under the SelfGen Incentive Program), which is about 52,000 kWh (assuming a capacity
factor of 0.2 and 8760 hours of operation), was chosen.

First Year Program Data Collection Activities 39



First Year Evaluation Report — Self-Generation Incentive Program

Based on the 52,000 kWh minimum cutoff, the minimum number of employees needed to
consume 52,000 kWh per year for atypical firm within each business type? was estimated.
Thiswas done for two reasons: 1) respondents are more likely to know the number of
employees within their firm than its annual electricity consumption, and 2) the sample
available to Flagship Research included the number of employees, so Flagship could screen
out businesses below the minimum cutoff without wasting interview time.

Table 3-4 presents the final sample design for the nonparticipant survey. The sampleis
stratified by electric service territory and building type. SoCalGas customers are included in
the LADWP and SCE electric service territory strata.

8  Toyield the number of employees needed to consume 52,000 kWh per year, 52,000 kWh was divided by
the annual per-employee electricity consumption for each building type. The per-employee consumption
data were obtained from EPRI’s 1998 “Energy Market Profiles.”
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Table 3-4: Nonparticipant Survey Sample Design
LADWP | SDG&E PG& E SCE All
Commercia 17 38 55 67 177
Industrial 8 9 32 33 82
Agriculture 1 6 6 14
TCU 6 9 9 27
All 29 54 102 115 300
10% 18% 34% 38% 100%

Commercial

Office 2 4 7 8 21

Restaurant 1 1 2 3 7

Retail 1 2 3 4 10

Food Stores (food/liquor) 2 3 8 7 20

Warehouse (Refrigerated/Un-refrig) 2 2 7 6 17

Schools 2 5 7 10 24

Colleges 2 6 6 22

Hospitals (health care) 2 4 7 19

Lodging (hotels) 2 9 5 11 27

Misc 1 2 3 4 10

Total 17 38 55 67 177
Industrial

Manufacturing 6 5 27 28 66

Construction 1 2

Mining & Extraction 1 2

Total 8 9 32 33 82
Agriculture

Agriculture and pumping 1 1 14

Total 14
TCU

Wastewater treatment® 2 14

Other TCU 13

Total 3 27

9 Wastewater treatment facilities were given their own category because there was a relatively large number
in the SelfGen Incentive Program.
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Survey I nstrument Design

The primary focus of the nonparticipant survey isto determine the awareness of and potential
interest in distributed generation and the SelfGen Incentive Program. In addition, the survey
shows how awareness and interest differ across businesstypes. The results from the survey
can potentially help the marketing strategy for the SelfGen Incentive Program and other
related programs. The results specifically address Evaluation Criteria G1A, G7A, and G8A.

The main topic areas covered by the nonparticipant survey include the following:

m  Awareness of distributed generation and the SelfGen Incentive Program,
m  Experience with distributed generation, and
m Potential interest in distributed generation.

The nonparticipant survey was developed by the project team, with input from the Working
Group. Appendix D contains the final survey instrument.

Survey | mplementation

Flagship Research purchased a sample of randomly selected businesses for each stratum from
acommercia firm that provides business contact lists. The business listing firm matched
each randomly selected business to a stratum using the business’ ZIP code (which mapped
the business to a specific electric service territory) and four-digit SIC code (which mapped
the business to a specific business type category). Flagship administered the surveysusing a
CATI (computer-assisted telephone interview) system. A four callback protocol was used to
conduct the survey. Once a stratum’ s target was met, Flagship stopped calling businesses
from that stratum. Flagship provided the final dataset containing 300 observationsto RER in
an Excel file.

Completed Sample

The completed sampleisidentical to the sample design presented in Table 3-4.

Nonparticipant Survey Weights

Each stratum of nonparticipant survey respondents was assigned a relative weight based on
the electricity consumption of that stratum (i.e., business type and electric service territory),
relative to the total electricity consumption across all strata. For example, Table 3-2 shows
that officesin the PG&E electrical service territory consume 7,072 GWh annually. Thisis
4% of the total electricity consumed across all business types and service territoriesin Table
3-2.10 Therefore, the PG& E office respondents receive a collective weight of 0.04.
Respondents within a stratum were each weighted equally. To continue the example, since

10 The total GW-Hrsis 161,311.
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there were seven respondents from the PG& E office stratum, each of these respondents has a
relative weight of 0.04/7. These relative weights are used when analyzing results across
nonparticipant strata in the subsequent sections of this report.

3.6 Supplier Surveys

In-depth telephone surveys and face-to-face interviews were conducted with suppliers
involved in the 2001 SelfGen Incentive Program. The suppliers generally fell into one of the
following categories.

m Third Party Applicants. Third party applicants are energy service companies
(ESCOs), other energy consultants, and integrators who serve as applicants to the
program for one or more host customers.

s Manufacturers. Manufacturers are firms that manufacture distributed
generation equipment installed under the 2001 applications.

Table 3-5 shows the population of third party applicantsin 2001 stratified by technology type
and number of 2001 program applications, along with the number of targeted and completed
surveys for each stratum. The project team determined the target sample size based on
available project budget and schedule. The agreed upon completed sample size was 28,
which isroughly half the population. A sample allocation strategy was developed that
ensured that all technologies and service territories were adequately represented (many of the
larger applicants had applications in multiple service territories). In addition, third parties
with multiple applications were more heavily sampled than firms with only one application,
since they have more experience with the program.

Table 3-6 shows the population of manufacturers represented in the 2001 SelfGen Incentive
Program applications stratified by technology type and number of applications using a
particular manufacturer. Thisisaccompanied by the number of targeted and completed
surveys for each stratum. Available budget determined the target sample size for the
manufacturers, which was roughly 25% of the population. As the table indicates,
manufacturers were grouped into four categories corresponding to the number of proposed
installations of that manufacturer’s equipment under the SelfGen Incentive Program. The
sample alocation essentially targeted one interview for each technology in each installation
category. Since about half of the manufacturers were represented in more than one Program
Administrator’s service territory, each service territory was adequately represented without
requiring the sample to be stratified by Program Administrator.
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Survey I nstrument Design

The primary focus of the supplier interviews was to provide information to support the
process evaluation, and address issues relating to Evaluation Criteria G4A, G6A, and G6C.
The major topics covered by the survey include the following:

m  Program design (e.g., the adequacy of the 90-day and one-year deadlines),

m  Typical project development process, and the effects of the SelfGen Incentive
Program on this process, and

m  Impact of the SelfGen Incentive Program on the supplier’ s business.

Survey instruments tailored for third party and manufacturer respondents for the supplier
survey were developed with input from the Working Group. Appendix C contains the final
version of the survey instrument.

Survey | mplementation

Most third party and manufacturer surveys were completed by senior research staff via
telephone. In addition, several surveys with third party applicants and manufacturers heavily
represented in the program were completed in person.

Completed Sample Size

A summary of the number of competed third party and manufacturer surveys are included in
Table 3-5 and Table 3-6, respectively.

Supplier Survey Weights

Expansion weights were devel oped separately for third party applicants and manufacturers.
Firmsthat served both roles—i.e., asthird party applicants and manufacturers—were treated
as third party applicants, since third party applicants are generally more involved with the
program.

Each third party applicant respondent received an adjusted expansion weight equal to araw
expansion weight times a stratum adjustment. The raw expansion weight equals the
population of the stratum divided by the number of respondentsin the stratum. For example,
since the photovoltaic “ 2 to 8 applications’ stratum had a population of nine and a completed
sample of five, each of the five respondents received araw expansion weight of 9/5. Thus,
the raw expansion weight is very similar to the weights used for host customers. Moreover,
each third party applicant stratum received a stratum adjustment to account for the stratum’s
share of al applications submitted by third party applicants for that technology. This stratum
adjustment equals the stratum’ s share of applications for that technology, divided by the
stratum’ s share of firms for the technology. For example, since the photovoltaic “2to 8
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applications’ stratum accounted for 9/17 of all PV firms (from Table 3-5) and 35% of all
photovoltaic applications submitted by third party applicants, this stratum’ s adjustment factor
is(0.35)/(9/17) = 0.66. Findly, arespondent’s adjusted expansion weight equals the raw
expansion weight times the stratum adjustment. Therefore, each respondent in the
photovoltaic “2 to 8 applications’ stratum receives an adjusted expansion weight of
(9/5)*(0.66) = 1.19. The sum of the adjusted expansion weights across all third party
respondents equal's the population of third party applicants (55).

Each manufacturer respondent received arelative weight equal to its proportion of the
sampled firms' applications for that technology times the proportion of al 2001 projects that
used that technology. For example, two surveyed photovoltaic manufacturers did not serve
asthird party applicants, call them Firm A and Firm B.11 Firm A’s generating equipment
was used on 12 projects, and Firm B’ s equipment was used on 14 projects. Therefore, the
total of the sampled photovoltaic firms' applicationsis 26. The population of photovoltaic
projectsin 2001 was 86, which represents 33% of the total population of projects. FirmA’s
relative weight is (12 / 26)*(0.33) = .15, and Firm B’ srelative weight is (14 / 26)*(0.33) =
0.18. The sum of these weights within a particular technology equals the proportion of all
2001 projects that used the technology.

11 The two other surveyed PV manufacturers were also third party applicants, so they were counted as third
party applicants instead of manufacturers.
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Table 3-5: Third Party Applicants
Photovoltaic Fuel Cell Microturbine Internal Combustion Engine All Technologies
Target Target Target Target Target
# of 2001 Popu- | Inter- | Completed | Popu- | Inter- | Completed | Popu- | Inter- | Completed | Popu- | Inter- | Completed | Popu- | Inter- | Completed
Applications | |ation views | Interviews | lation | views | Interviews | lation views Interviews | lation | views [ Interviews | lation | views | Interviews
>8 2 2 2 0 0 0 0 0 0 1 1 1 3 3 3
2t08 9 5 5 1 1 1 2 2 2 16 7 8 28 15 16
only 1 6 2 2 1 1 1 8 3 3 9 4 3 24 10 9
Total 17 9 9 2 2 2 10 5 5 26 12 12 55 28 28
Table 3-6: Manufacturers Represented in SelfGen projects
Photovoltaic Fuel Cdll Microturbine Internal Combustion Engine All Technologies
Target Target Target Target Target
# of 2001 Popu- | Inter- | Completed | Popu- | Inter- | Completed | Popu- | Inter- | Completed | Popu- | Inter- | Completed | Popu- | Inter- | Completed
Applications lation views | Interviews | lation | views | Interviews | lation views Interviews | lation | views [ Interviews | lation | views | Interviews
>19 1 1 1 0 0 0 1 1 1 2 1 2 4 3 4
10to 19 3 1 2 0 0 0 0 0 0 3 1 2 6 2 4
2109 4 1 0 1 1 1 3 1 1 7 1 1 15 4 3
1 4 0 1 2 1 0 4 0 0 5 0 1 15 1 2
Total 12 3 4 3 2 1 8 2 2 17 3 6 40 10 13
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Program Status and Participant Characterization

4.1 Overview

This section summarizes all projects submitted to the CPUC Self-Generation Incentive
Program (SelfGen Incentive Program) in 2001, based on data available as of the first quarter
2002 (March 2002). It also includes a characterization of all program participants, and
suggests modifications to the Program Administrator tracking data to improve future
evaluations.

Program participants include several types of stakeholdersinvolved with atypical self-
generation project. While the level of involvement for each stakeholder varies by project,
they arereferred to collectively as “ participants.” These participants include the following:

m Host customers: Owners or operators of the facility where the generating
system will beinstalled.

m  Energy service companies (ESCOs): Firmsthat typically own the
generating system and charge the host customer for the electricity (and thermal
energy, for Level 2 and 3 projects) produced.

m  Energy consultants, contractors, and system integrators: Firmsthat
perform tasks ranging from feasibility studies to turnkey installation and operation.

m  Manufacturers and distributors of distributed generation equipment:
Manufacturers and distributors of photovoltaic modules, wind turbines, fuel cells,
microturbines, small gas turbines, and internal combustion engines installed under
the SelfGen Incentive Program.

Each of these four types of participants served as applicants to the program in 2001. Thereis
some overlap between the latter three types. For example, some firms manufacture
distributed generation equipment and provide turnkey installation services. Any party other
than the host customer that serves as the applicant for a SelfGen Incentive Program project is
referred to as athird party applicant. Approximately 75% of the 2001 self-generation
projects used third party applicants.

One focus of thefirst year evaluation is to characterize the self-generation projects and the
participants involved with those projects. There are several reasons for doing this. First, it
helpsidentify those host customer types that tend to benefit from distributed generation.

Program Status and Participant Characterization 4-1



First Year Evaluation Report — Self-Generation Incentive Program

Second, analyzing host customer and supplier characteristics associated with slow or
unsuccessful projects could suggest potential improvements in program design, if those types
of projects are generally successful outside of the SelfGen Incentive Program. Finally,
understanding the roles of the various suppliers helps the evaluators better assess the
performance of the program relative to Evaluation Criteria G6.A (“Quantifiable Program
impact on market devel opment needs of the energy servicesindustry”). In addition, supplier
characterization can aid in program design. For example, understanding the lead times that
contractors face can help establish the correct deadline/milestone schedule.

Section 4.2 begins with an overview of the status of all self-generation projects whose
applications (i.e., Reservation Request Forms) were received in 2001. Then, the distributed
generation systems associated with these projects are characterized. Section 4.2 also includes
adiscussion of the relative contribution of the program and the participants to the cost of the
distributed generation systems. The data used for Section 4.2 come from the electronic
tracking data provided by the Program Administrators (Program Administrator tracking

data).

Section 4.3 characterizes the host customers involved with the 2001 projects. It includes
information about the types of firms and organizations comprising the host customers, as
well as characteristics of those organizations. The host customer surveys and Program
Administrator tracking data were the sources for this section.

Section 4.4 characterizes the third party applicants and manufacturers (collectively referred
to as “suppliers’) involved with the 2001 projects. It includes information about the types of
suppliersinvolved with the program and the characteristics of those suppliers. The supply
channel surveys and Program Administrator tracking data were the sources for this section.

Section 4.5 includes a discussion of the Program Administrator tracking data. It includes
recommended additions and changes to the Program Administrator tracking data that could
improve participant characterization effortsin the future. Section 4.5 also includes a
suggested schedule for data updates.

Section 4.6 summarizes the results of Section 4.

4.2 Summary of 2001 Projects

The 2001 SelfGen Incentive Program received 262 requests for funding (in the form of a
Reservation Request Form) in 2001. These requests are referred to as the 2001 projects. The
host customers and suppliers associated with these projects are referred to as the 2001 host
customers and suppliers. The application status of each 2001 project changes regularly. For
this report, the stage and status of these projects are developed using the latest available data

4-2 Program Status and Participant Characterization



First Year Evaluation Report — Self-Generation Incentive Program

(from March 2002).1 Further, all 2001 projects are placed into two categories: active or
inactive.

m Active Projects. Active projectsrefer to projects that are proceeding with the
application process. The milestones they had passed as of March 2002 categorize
active projects. These categories are as follows:

- Under Review. Thisgroup of applicants include those projects whose
Reservation Request Forms (theinitial application form for the Program) are
still being reviewed.

- Conditional Reservation. Active projects that are classified as conditional
reservation include those projects that had been issued a Conditional
Reservation Notice letter.

- Confirmed Reservation. This group includes those projects that had
provided proof of project advancement and received a confirmed reservation.

m Inactive Projects. Inactive projects are defined as those projects that have
either been withdrawn by their applicant or been rejected by a Program
Administrator. Inactive projects are categorized by theinitiator of the project’s
cancellation (i.e., the Program Administrator or the applicant).

- Withdrawn. The withdrawn category includes those projects that were
cancelled by the applicant.

- Rejected. Therejected category includes those projects that were cancelled
by a Program Administrator.

The distinction between rejections and withdrawalsis artificial in many cases, because a
single project may be mutually cancelled by both the Program Administrator (because the
project does not meet program requirements) and by the applicant (due to difficulties
unrelated to the program). In addition, some applicants whose 2001 projects were withdrawn
or rejected have re-applied (in 2001 or 2002), or plan to re-apply in 2002. Therefore, most of
the discussion in this section refers to withdrawals and rejections collectively as “inactive’
projects. Section 5 addresses the reasons behind these inactive projects.

Figure 4-1 presents the distribution of the number of 2001 projects by application status
(active vs. inactive) and incentive level, based on the reported March 2002 data. About 60%
of the 2001 projects were still active as of March.

Figure 4-2 presents the distribution of installed capacity of the 2001 projects by application
status (active vs. inactive) and incentive level, based on March 2002 data. About 57% of the
installed capacity of 2001 projects was still active as of March, accounting for 55,209 kW .2

1 Section 4.5 includes a proposed schedule for providing tracking data updates, which would occur at every
quarter.

2 These figures differ lightly from those reported in the CPUC’s “ July-December 2001 Status Report
(updated April 24, 2002)" because of the timing of the data used.
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Figure 4-1: Distribution of 2001 Projects by Application Status and Incentive
Level
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Figure 4-2: Distribution of Potential Installed kW Capacity of 2001 Projects by
Application Status and Incentive Level
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Active Projects

Table 4-1 presents the status of the 157 projects active at the end of the first quarter of 2002.
Of the three incentive levels, Level 3 has the most projects (113), (potential) installed
capacity (46,973 kW), and total potential incentives reserved ($29.2 million).3 Incentive
Level 1 accounts for far fewer projects (40) and installed capacity (7,036 kW) than Incentive
Leve 3, yet the potential incentives reserved for Incentive Level 1 ($28.0 million) still
account for asignificant portion of the overall budget. Relative to incentive Levels 1 and 3,
there has been very little activity in Incentive Level 2 to date. It only accounts for four
projects—1,200 kW of installed capacity and $2.9 million in potential reservations.

Due to the 90-day proof of project advancement requirement, most of the projectsin the
Under Review and Conditional Reservation categories should have either advanced to the
Confirmed Reservation category by now or become inactive. Based on interviews with 2001
host customers and Program Administrators, however, afew of these projects have received
extensions on the 90-day deadline. Their one-year deadline for completing the system is
unchanged.

The statewide incentive budget of $100 million was originally divided evenly across the
three incentive levels. However, because of low activity in Incentive Level 2, some of the
Program Administrators have shifted funding away from Incentive Level 2. In addition, the
Program Administrators have moved funds from their administrative budgets into the
incentive budgets, increasing the total incentive budget by nearly $19 million. Based on the
CPUC SdlfGen Incentive Program July — December 2001 Status Report (updated April 24,
2002), the current statewide incentive budgets are as follows:

m IncentiveLevel 1:  $54.9 million
m IncentiveLevel 2. $25.5 million
m IncentiveLevel 3:  $38.5 million
s TOTAL: $118.9 million

Evaluation Criteria G1.B requires that the Self Gen Incentive Program be fully subscribed in
order to meet the first goal of the program (“ Encourage the deployment of distributed
generation in CA to reduce peak electrical demand”). Incentive Level 3 comes closest to
meeting this criterion with total potential reservations of $29.2 million, which is close to the
initial total Incentive Level 3 budget of $33 million. Incentive Level 1 potential reservations
total $28 million, while Incentive Level 2 potential reservations are just under $3 million.
Each of these three incentive levels had an initial first-year budget of $33 million.

3 “Potential incentives reserved” refers to the combined incentive amount of all active projects, i.e.,
conditional reservations, confirmed reservations, and “under review” projects.
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Evaluation Criteria G3.A issimilar to G1.B, except that it specifically requires the maximum
of combined budget allocations for Incentive Level 1 and 2 technologies. Asof March 2002,
combined Incentive Level 1 and 2 potential 2001 reservations totaled just under $31 million,
considerably less than either theinitial combined Incentive Level 1 and 2 budget allocations
of $66 million or the revised combined Incentive Level 1 and 2 allocations of $80.4 million.
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Table 4-1: Summary of Active 2001 Projects

Active Projectsas of March 2002 (for all Administrators)

2001 Reservation Reguest Form Under
I ncentive Review Conditional Reservation Confirmed Reservation Total Active
Budget I ncentives I ncentives I ncentives Incentives
($millions) | projects KW 9 Projects kw 6) Projects kw $ Projects kw ($)

Incentive
Level 1 54.9 5 893 3,388,039 31 5,237 20,588,110 4 906 4,038,867 40 7,036 28,015,016
Incentive
Level 2 255 0 0 0 2 800 2,000,000 2 400 871,180 4 1,200 2,871,180
Incentive
Level 3 38.5 15 3,682 2,049,316 81 35,530 22,731,044 17 7,761 4,439,539 113 46,973 29,219,899
All
Incentive 118.9 20 4,575 5,437,355 114 41,567 45,319,154 23 9,067 9,349,586 157 55,209 60,106,096
Levels

All 2001 applicantsin the Reservation Request Form Under Review and Conditional Reservation categories should have moved on to the confirmed reservation

category by now, or into an inactive category (except for those who received a milestone deadline extension).
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System Characteristics

All Program Administrator tracking dataincluded information on the technology used and
the project size (in kW). Most Program Administrators also provided the eligible cost for the
projects. Table 4-2, Table 4-3, and Table 4-4 include the size, eligible cost, and eligible cost
per watt of active projects, respectively.4

Table 4-2: Potential Installed Capacities for Active 2001 Projects

System Size (kW)

Technology/Fuel N M ean Min M edian M ax
Photovoltaic 40 176 30 87 1,000
Fuel cell,

Renewable Fue 0

Fuel cell,

Non-Renewable Fuel 4 300 200 200 600

IC engine 82 512 60 400 1,000

Micro and Small

Gas Turbines 31 161 28 100 1,000
Table 4-3: Eligible Cost of Active 2001 Projects

Eligible Project Cost ($)

Technology/Fuel N M ean Min M edian M ax
Photovoltaic 37 $1,289,663 $159,840 $680,829 $7,341,655
Fuel cell,

Renewable Fue 0

Fuel cell,

Non-Renewable Fuel 4 $2,072,425 $1,147,300 $1,475,000 $4,192,400

IC engine 52 $1,059,609 $150,000 $812,990 $3,925,000

Micro and Small

Gas Turbines 19 $457,892 $79,850 $210,000 $2,100,454
Table 4-4: Eligible Cost per Watt of Active 2001 Projects

Eligible Project Cost per Watt ($/Watt)

Technology/Fuel N M ean Min M edian M ax
Photovoltaic 37 $8.88 $5.04 $8.76 $16.27
Fuel cell,

Renewable Fuel 0

Fuel cell,

Non-Renewable Fuel 4 $6.87 $5.74 $6.62 $8.50
IC engine 52 $2.24 $1.20 $2.06 $4.13
Micro and Small

Gas Turbines 19 $3.14 $1.60 $3.16 $5.20

4 Tota cost and cost-per-watt were not available for all systems from the tracking data.
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In terms of potential installed capacity (kW), internal combustion engine systems were the
largest, followed by fuel cells, photovoltaic, and micro/small gas turbines. Thisordering is
similar if the median is used rather than the mean, except that the median micro/small gas
turbineislarger than the median photovoltaic system. Internal combustion engine systems
averaged about 512 kW and ranged from 60 kW to the program maximum 1,000 kW.5
Photovoltaic and microturbine projects tend to be roughly the same size, averaging 176 and
161 kW, respectively. The photovoltaic systems ranged from the program minimum of 30
kW to the program maximum of 1,000 kW. Microturbine and small gas systems ranged from
28 kW to the program maximum of 1,000 kW. Fuel cell systems averaged 300 kW and
ranged in size from 200 kW to 600 kW.

In terms of eligible cost, all systems except microturbines are averaging more than
$1,000,000. Fuel cell projects were the most expensive, averaging just under $2.1 million,
followed by photovoltaic ($1.3 million), internal combustion engines ($1.1 million), and
microturbines ($0.5 million). There are multimillion dollar projectsin each incentive level;
the most expensive is a $7.3 million photovoltaic project.

For both installed capacity and eligible cost, the mean is greater than the median for all
technologies, indicating there are afew large systems for each technology that are pulling up
the means.

Photovoltaic per-watt costs are clearly the highest of the technologies, followed by fuel cells,
micro/small gas turbines, and internal combustion engines. This ordering is true whether the
mean or the median is used.

Participant vs. Program Contribution

The incentive for a self-generation project is based on system size or installed cost,
whichever results in alower incentive.6 Table 4-5 presents the basis for the allocated
incentive amounts for active projects. Most of the allocated incentives are based on cost, and
thisistrue for each technology except fuel cells.

5 The CPUC Rulemaking R98-07-037 on the ALJ Ruling of December 2001 increased the size limit to 1.5
MW:; however, the portion eligible for incentives was till capped at 1 MW.

6 Incentive Level 1is$4.50 per watt or 50% of cost; Incentive Level 2 is $2.50 per watt or 40% of cost; and
Incentive Level 3is$1.00 per watt or 30% of cost.
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Table 4-5: Basis for Incentive for Active Projects

Technology I ncentive Based on Size I ncentive Based on Eligible Cost
Photovoltaic 8 30
(21%) (79%)
Fuel Cell (non-renewable) 3 1
(75%) (25%)
IC Engine 5 76
(6%) (94%)
Microturbine 4 27
(13%) (87%)
Total” 20 134
(13%) (87%)

Table 4-6 presents the mean of the proportion of the total cost provided by the SelfGen
Incentive Program, and the mean of the cost per watt provided by the program. It also
includes the incentive amounts specified in the SelfGen Incentive Program design. Since
most of the incentives are based on installed cost rather than capacity, the mean proportion of
cost provided by the program is very close to the maximum allowable percentage at each
incentive level.

Table 4-6: Participant vs. Program Contribution for Active Projects

Aver age of
Maximum Aver age of Maximum Approved
Allowable Approved allowable I ncentives
I ncentive per I ncentives Per cent of (Percent of
Technology Watt ($/Watt) Eligible Cost Eligible Cost)
Photovoltaic $4.50 $4.13 50% 47%
(N =40) (N=37)
Fuel Cell (Non-renewable) $2.50 $2.34 40% 34%
(N =4) (N =4)
IC Engine $1.00 $0.61 30% 29%
(N=81) (N =52)
Microturbine $1.00 $0.84 30% 29%
(N =31) (N =19)

7 Thistotal does not add to program total because of missing observations.
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Inactive Projects

Table 4-7 presents the status of the 105 projects inactive at the end of the first quarter of
2002. Incentive Level 3 had the most inactive projects at 56. However, Incentive Level 1
was a close second with 47 inactive projects. Incentive Level 2 only had two inactive
projects as of March.

Table 4-7: Summary of Inactive 2001 Projects

I nactive Applications as of March 2002
Withdrawn Rejected Total I nactive
Incentive
Level Projects kW Proj ects kW Proj ects kW
1 20 4,329 27 7,431 47 11,760
2 0 0 2 450 2 450
3 21 13,252 35 16,067 56 29,319
Total 41 17,581 64 23,948 105 41,529

Comparing active projects to inactive projects by incentive level reveals that Incentive Level
1 projects are much more likely to become inactive than Incentive Level 3 projects. While
about one-third of all Incentive Level 3 projects became inactive, over half of all Incentive
Level 1 projects became inactive.

The number of inactive projects that had received conditional reservations before becoming
inactive isnot available. In addition, both the incentive requested and amount reserved (for
those that received conditional reservations) are unavailable for many of the inactive
projects. Therefore, the incentive funds represented by the inactive projects cannot be
reported.8 However, the average size of inactive projects was about 100 kW greater than the
average size for active projects for both Incentive Levels 1 and 3. This suggests that the size
of the inactive projects may be partially responsible for their cancellation.

4.3 Host Customer Characterization

This section characterizes the host customers using data from the Program Administrator
tracking data and the host customer surveys. The following characteristics are examined:

Building Type

Number of Employees

Monthly Electric Bill

Square Footage

Distributed Generation Systems by Sector
Annual Peak Demand

8  The funds reserved for these inactive 2001 projects have been rolled over into the 2002 incentive budgets.
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m  Useof Distributed Generation System as Emergency Backup
m Level of Host Customer Involvement with the Project

Building Type

Almost every major building type category was represented among the surveyed host
customers. Figure 4-3 presents the weighted distribution of the host customers across these
building types, based on the host customer surveys conducted by RER.® Manufacturing was
the most well represented category, followed by transportation, communications, and utilities
(TCU), multifamily residential, office, and miscellaneous commercial. Among active host
customers, the distribution is very similar, except that the multifamily residential category is
not as highly represented. Restaurant, retail, and construction categories were not
represented at all in the survey sample and are therefore excluded from all figures.

Each building type in Figure 4-3 isincluded in the subsequent figures for consistency. In
some of these figures, however, one or more building types have missing data. 1n these
cases, the building types data appear as azero in the figure.

Number of Employees

Figure 4-4 presents the mean and median number of employees or occupants at the facility to
be supplied by the self-generation system. For most building categories, the mean number of
employees was well above 100, indicating that smaller firms are generally not in the market
for self-generation-funded systems. Only warehouses and agriculture averaged fewer than
100 employees. Miscellaneous commercial customers had the highest mean, followed by
hospitals and offices.10 Hospitals had the 